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Conceptual  Knowledge  Foundations  for  Naval  Medical  Training 


Paul  J.  Feltovich,  Ph.D. 

Richard  L.  Coulson,  Ph.  D. 

Southern  Illinois  University  School  of  Medicine 

for 

Manpower  Personnel  and  Training  Research  and  Development  Program 

(Contract  #N00014-88-K-0286) 


BACKGROUND  AND  INTRODUCTION 

The  officers  and  crews  of  the  submarine  fleet  on  active  missions  rely 
exclusively  upon  Nuclear  Submarine  Medical  Technicians  (NEC-8402s)-also 
referred  to  in  this  proposal  as  Submarine  Corpsmen  or  IDCs  -for  their  medical 
attention,  with  only  the  Trident  class  of  submarine  normally  supporting  a  Medical 
Officer  who  is  a  physician.  Because  a  boat’s  complement  is  necessarily  young  men, 
with  normally  only  a  few  Senior  Officers  and  Chiefs  exceeding  the  age  of 
twenty-five,  the  scope  of  medical  practice  is  limited  to  a  level  taken  to  be  safely 
manageable  by  corpsmen  with  appropriate  advanced  training.  Nuclear  Submarine 
Medical  Technician  Training  at  the  Naval  Undersea  Medical  Institute  (NUMI) 
provides  such  training,  focusing  intensely  upon  primary  care  fields,  emergency 
medicine  and  surgery,  internal  medicine,  and  emergency  dentistry.  For  the 
preservation  of  mission  integrity,  MEDEVAC  (transporting  a  sick  man  off  of  the  boat 
to  other  medical  facilities)  is  frequently  not  an  option  in  the  Silent  Service,  and 
medical  care,  when  needed,  must  be  delivered  by  the  corpsman  (IDC)  ^tho^  the 
benefit  of  either  consultation  or  sophisticated  laboratory  support.  This  factor  places 
a  premium  on  what  particular  medical  knowledge  the  IDC  both  has  and  can  apply 
in  the  special  clinical  task  environment  provided  by  a  submarine.  The  corpsman 
often  must  be  able  to  evaluate  the  patient,  formulate  diagnosis,  prescribe 
management,  and  provide  follow-up  care. 

In  contrast,  classical  civilian  medical  care  is  highly  externalized,  with 
attending  physicians  relying  heavily  upon  external  resources:  consultants, 
supporting  laboratories,  nursing  staff,  library  support,  telecommunications,  and 
so  forth.  These  external  resources  are  either  not  available  to,  or  are  limited  to  the 
Submarine  IDC  at  sea.  For  him  the  resources  are  highly  internalized.  The  onus  is 
largely  upon  whatthe  corpsman  can  do  himself,  with  what  he  has  to  work  with. 
What  he  knows  is  crucial  to  which  medical  problems  he  can  solve.  While  modern 
medical  care  depends  upon  highly  specialized  integrated  teams  of  professionals 
working  to  complement  one  and  ot'ier,  the  Submarine  IDC  is  relatively  alone  and 
must  function  effectively,  combining  only  the  knowledge  fie  has  with  the  limited 
support  resources  afforded  by  the  special  circumstance  of  a  submarine  at  sea. 
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Desirable  Qualities  of  the  Independent  Duty  Corpsman  (IDC) 


The  prime  objective  of  education  for  Independent  Duty  Corpsmen  is  to 
produce  paramedical  specialists  capable  of  managing  in  a  competent  and  humane 
manner  the  health  problems  of  the  personnel  assigned  to  their  care.  A  secondary 
objective  is  that  they  be  prepared  for  continuing  education;  either  further  advanced 
specialist  training  or  regular  updating  of  currently  existing  knowledge  and  skills.  To 
achieve  this,  the  corpsmen  produced  must  have  both  knowledge  and  the  ability  to 
use  that  knowledge.  Equally  important,  they  must  be  able  to  recognize  when  a 
Fialth  care  problem  is  beyond  the  scope  of  their  expertise.  They  must  know  their 
own  limitations--when  to  seek  expert  referral  or  assistance-but  still  manage  to 
function  according  to  principles  of  sound  medical  practice  when  superior 
expertise  is  quite  difficult  to  obtain  (for  example,  on  a  submerged  submarine  on  a 
strategic  mission  or  when  strategic  considerations  render  expert  referral 
inadvisable).  No  school  can  teach  all  the  knowledge,  facts,  concepts,  and  skills  that 
may  eventually  be  needed.  Even  if  this  could  be  done,  much  of  the  knowledge 
would  be  forgotten  by  the  students  and  much  of  what  remained  would  be  out  of 
date  or  inappropriate  in  the  face  of  ever  advancing  medical  know-how.  Skills  of 
self-directed  learning  are  therefore  essential  if  the  corpsmen  are  to  remain 
competent  and  effective  upon  assuming  a  duty  assignment  after  leaving  the  setting 
of  formal  education  . 

In  sum,  desirable  qualities  of  the  product  of  IDC  training,  the  corpsmen, 
include  the  following: 

1)  The  ability  to  handle  routine  cases  competently.  The  corpsman  must  be 
able  to  deal  effectively  with  the  typical  medical  problems  indigerious  to  the 
population  under  his  care  and  to  the  settings  of  corpsman  practice. 

Because  of  the  relatively  restricted  age-range  of  patients  and  known 
characteristics  of  the  duty  environment,  common  problems  can  sometimes 
be  anticipated  (e.g.,  Duffy,  1984). 

2)  The  ability  to  recognize  non  routine  problems  and  to  take  appropriate 
actions.  The  corpsman  must  be  able  to  recognize  when  a  problem  is  outside 
of  the  scope  of  his  competence  so  that  help  can  be  sought,  if  this  is  possible. 
When  immediate  consultation  is  not  feasible,  the  corpsman  must  be  able  to 
manage  non-routine  problems  aptly  until  help  can  be  obtained. 

3)  The  ability  to  apply  what  is  taught.  Knowledge  cannot  be  "inert,"  but, 
rather,  must  be  linked  to  the  contexts  of  application,  so  that  its  potential 
usefulness  can  be  recognized,  and  it  must  be  organized  in  a  way  that 
supports  use,  reasoning,  and,  at  times  (e  g.,  nonroutine  cases),  a  degree 
of  adaptive  flexibility  and  inventiveness 
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4)  A  firm  basis  for  further  growth  of  knowledge  and  skills.  This  includes 
the  ability  to  appraise  his  own  knowledge,  to  know  when  and  in  what  ways 
it  is  deficient,  and  the  ability  to  use  resources  and  experiences  effectively  to 
improve.  It  also  includes  knowledge  that  is  in  a  form  amenable  to  change. 

Definitions  and  a  Statement  of  the  Issues  to  be  Addressed 


With  these  overriding  objecti .  es  in  mind,  this  project  undertook  to  determine 
some  specific  en  route  goals  to  help  enable  the  Submarine  Corpsman  Training 
Program  to  continue  it’s  ongoing  progress  in  developing  and  improving  the  training 
of  Submarine  Independent  Duty  Corpsmen.  In  the  subsections  to  follow,  knowledge 
and  learning  experiences  that  appear  useful  in  promoting  desirable  capabilities  for 
the  coi  psman  are  discussed.  In  the  discussion,  the  following  definitions  apply: 

a)  Conceptual  knowledge  refers  to  a  network  of  knowledge  structures  that 
constitute  an  individual’s  understanding  of  concepts  and  principles  pertinent 
to  a  problem  (e.g.,  Feltovich,  Spiro,  &  Coulson,  ISPS,  Hiebert  &  Lefevre, 
1986).  In  the  context  of  the  discussion,  it  can  be  assu  med  to  refer  to 
biomedical  science  concepts  pertinent  to  medical  problems  faced  by  the 
corpsman. 

b)  Procedural  knowledge  is  knowledge  of  how  to  accomplish  tasks 
(Anderson,  1983;  Hieberr&  Lefevre,  1986).  This  includes  algorithms  or 
protocols  for  handling  specified  kinds  of  problems,  monual  skills,  and  so  forth. 
Procedural  knowledge  can  be  learned  and  applied  by  .'ote,  or  may  be 

grounded  in  or  related  to  conceptual  knowledge  to  various  degrees. 

c)  Case-based  learning.  This  is  learning  that  takes  as  its  focus  problem 

‘  instances  in  the  domain  of  application  of  knowledge  (e  g.,  Barrows,  1983; 
Spiro,  Vispoel,  Schmitz,  Samarpungaven,  &  Boerger,  1987;  Spiro,  Coulson, 
Feltovich,  &  Anderson,  1989).  With  regard  to  corpsman  training,  this  is 
learning  that  focuses  on  medical  cases-their  presentations,  variations, 
solutions,  and  the  conceptual  knowledge  pertinent  to  theirunderstanding. 

As  will  be  seen  in  the  remainder  of  the  report,  much  of  what  was  investigated  and 
discovered  in  the  research  project  has  to  do  with  the  actual  and  desirable  roles  of 
these  in  the  training  and  performance  of  the  Submarine  IDC.  The  project 
particularly  focused  on  the  IDC's  knowledge  of  and  ability  to  use  basic  biomedical 
conceptual  knowledge  in  working  with  clinical  problems,  since  there  is  reason  to 
believe  thal  such  knowledge  is  important  for  enabling  the  cognitive  qualities  in  a 
corpsman  that  are  desired. 


Dealing  with  Routine  Problems 


To  the  extent  that  situations  of  problem  solving  or  other  applications  of 
knowlecige  can  be  anticipated  and  are  regular  (substantially  non-varying), 
training  for  working  in  these  situations  can  be  relatively  procedural.  However, 
even  classic  looking,  "textbook"  medical  cases  can  contain  elements  of  irregularity 
and  variation  (Feltovich,  Johnson,  Moller,  &  Swanson,  1984;  Lesgold,  Feltovich, 
Glaser,  &  Wang,  1981),  suggesting  the  need  for  training  on  dimensions  of  case 
variation  (which  can  be  accomplished  by  case-based  instruction)  and  fora 
conceptual  foundation  to  be  used  in  resolving  apparent  anomalies  in  problem 
features  (Lesgold,  etal.,  1981). 

Dealing  with  the  Non-Routine 


For  the  corpsman,  knowing  when  he  needs  consultation  or  other  decision  aids 
is  a  matter  of  judgment  or  "educated  common  sense."  This  ability  is  often  the 
product  of  extensive  practice  and  experience,  as  wide  experience  with  cases  yields 
knowledge  of  ranges  for  patients'  signs  and  symptoms  and  for  the  range  of 
expected  patterns  of  patient  findings.  Judicious  case-based  training  may  provide 
the  potential  for  "compacting "  such  experience  within  the  confines  of  formal 
training.  In  addition,  the  recognition  of  oddity,  especially  the  sense  of  things  "not 
hanging  together"  in  a  reasonable  way,  can  be  aided  by  conceptual  knowledge,  as 
can  the  ability  to  judge  whether  a  potential  approach  to  problem  solution  is  sensible 
(Davis  &  McKnight,  1980;  Gelman  &  Meek,  1986,  Schoenfeld,  1983). 

Absence  of  Consultation 


When  consultation  with  an  individual  of  greater  expertise  must  be 
delayed,  the  corpsman  must  still  be  able  to  function  in  an  adequate  manner.  This 
places  importance  on  a  knowledge  base  that  can  support  inference  and,  perhaps, 
invention,  both  of  which  have  been  shown  to  be  aided  by  a  sound  basis  in 
conceptual  knowledge  (Kieras  &  Bovair,  1983;  Spilich,\/isonder,  Chiesi,  &  Voss, 

1979).  Other  sources  of  the  required  cognitive  flexibility  of  the  corpsman  are  the 
invocation  of  analogy  (which  in  the  medical  domain  includes  a  repertoire  of  past 
cases  resembling  the  current  one  on  various  dimensions)  and  the  ability  to  call  forth 
("reminding"-Ross,  1984)  these  potentially  relevant  past  precedents  in  the  course  of 
working  with  the  problem.  Both  reminding  and  the  use  of  analogical  precedents  is 
facilitated  by  experience  with  cases.  However,  facility  in  the  use  of  both  reminding 
and  analogy  requires  deliberate  attention  to  the  structural  similarity  between  the 
"current"  problem  and  potential  helpful  precedents  from  instruction  or  experience 
(Gick  &  Holyoak,  1983). 

The  Application  of  Knowledge 


In  situations  where  application  environments  can  be  anticipated  and  are 
regular,  and  in  which  procedures  can  be  linked  reliably  to  these  environments 
(well-structured  domains),  training  can  be  relatively  procedural.  However,  even  in 
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these  circumstances,  conceptual  knowledge  and  case-based  instruction  have  a  place. 
The  problem  features  that  are  to  invoke  knowledge  need  to  be  learned,  and 
knowledge  must  be  elicited  by  these  features;  the  latter  involves  an  "inverting"  of 
the  knowledge  base  so  that  it  is  indexed  not  by  topics,  but  by  features  of  the 
environment  (Feltovich,  1983).  Learning  of  applicability  conditions  and  the  inverted 
indexing  of  the  knowledge  base  suggest  the  utility  of  case-based  instruction.  Even 
when  knowledge  is  indexed  appropriately  by  application  context,  the  knowledge 
must  still  be  "instantiated"  or  translated  to  the  particulars  of  the  context  of 
application.  This  translation  of  generic  knowledge,  including  procedural 
knowledge,  to  the  particulars  of  situations  is,  again,  aided  by  conceptual  knowledge 
(Schoenfeld.1986). 

Ill-structured  Knowledge  Domains 

In  contrast  to  domains  that  are  well-structured,  in  circumstances  where  either 
the  domains  of  application  are  variable  and  irregular  or  the  concepts  to  be  applied 
are  multifaceted  and  complex  (ill-structured  problem  domains),  direct  instruction 
regarding  recognition  of  conditions  and  procedures  to  be  applied  will  not  suffice 
(Spiro  etal.,  1987, 1939).  These  are,  in  short,  situations  that  are  likely  to  be  difficult 
or  novel,  and  that  call  upon  the  corpsman's  ability  to  assemble  and  use  knowledge 
flexibly.  The  variable  presentation  of  problems  and  the  irregularity  of  application  of 
concepts,  including,  perhaps,  the  partial  applicability  of  many  concepts,  implicates 
the  need  for  case-based  instruction.  In  this  type  of  instruction,  the  ranges  of  the 
variable  presentations  of  problems  and  the  partial  and  variable  applicability  of 
concepts  can  be  both  viewed  and  explored. 

A  Firm  Basis  for  Further  Learning  and  Development 

There  is  evidence  that  conceptual  and  procedural  knowledge  "bootstrap" 
each  other  in  the  development  of  cognitive  competence  (Baroody  &  Ginsburg,  1986; 
Gelman  &  Meek,  1986;  Glaser,  1984).  Conceptual  knowledge  gives  meaning  to 
procedures,  aids  in  their  recall,  and  can  promote  flexibility  of  application  (Chi, 
Feltovich,  &  Glaser,  1981 ;  Kieras  &  Bovair,  1984;  Resnick,  1982);  at  the  same  time  the 
practice  of  procedures  in  contexts  of  application  can  yield  insights  leading  to  fuller 
cor  '.eptual  understanding  (Baroody  &  Ginsburg,  1986).  In  addition, 

"'.o  nprefiension  monitoring,"  the  self-judgment  of  how  well  problem  solving  is 
prog,  essing,  the  self-assessment  of  whether  one's  knowledge  base  is  adequate  for  a 
task,  and  subsequent  changes  to  knowledge--upon  detecting  inadequacy-thatare 
fundamental  rather  than  being  superficial  "repairs",  appear  to  be  aided  by  a  sound 
conceptual  knowledgebase  (Bransford,  Stein,  Shelton,  &  Owings,  1982;  Brown  8( 
VanLehn,  1980;  VanLehn,  1986). 

While  sound  conceptual  knowledge  can  aid  further  learning  and  application, 
early  conceptual  understanding  for  difficult  and  complex  concepts  isoften  faulty 
(Coulson,  Feltovich,  &  Spiro,  1989;  McCloskey,  1983)  and  can  impede  the 
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development  of  more  sophisticated  understanding  in  serious  ways;  this  is  often  the 
result  of  trying  to  teach  and  learn  complex  material  by  overly  simplifying  it 
(Feltovich,  Spiro,  &  Coulson,  1989;  Spiro,  Feltovich,  Coulson,  &  Anderson,  1989). 
Introductory  learning  regarding  difficult  ideas  must  occur  in  a  way  that  facilitates 
and  does  not  impede  further  development.  This  is  particularly  important  in 
situations  where  the  time  for  training  is  short;  a  realistic  balance  must  be  struck 
between  accommodations  that  are  necessary  because  of  the  shortness  of  time  and 
the  need  for  a  sound  foundation  in  knowledge  that  can  be  built  upon. 
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OBJECTIVES 


The  broad  objectives  of  this  research  were  to  provide  information  useful  to 
the  selection  of  topics,  biomedical  concepts,  and  clinical  case  environments  that  are 
particularly  important  and  difficult  for  the  practicing  corpsman  to  handle  (and, 
hence,  may  require  special  effort  in  instruction)  and  to  determine  the  kinds  of 
difficulties  student  IDCs  have  in  learning  and  understanding  in  some  of  these  areas. 
It  was  intended  that  this  information  could  provide  guidance  for  focus  in  the 
curricula  of  Submarine  Corpsman  training  and  possibly  for  the  development  of 
case-based  components  of  instruction  that  the  Navy  may  wish  to  adopt.  It  was  also 
anticipated  that  knowledge  derived  from  the  studies  would  be  useful  in  providing 
direction  for  the  development  of  other  kinds  of  instructional  tools,  such  as 
intelligent  computer  instructional  systems,  or  those  employing  interactive  videodisc 
technologies.  Specific  objectives  were  as  follows: 


1 .  (INFORMATIONAL  SURVEY)  To  create  a  procedure  for  identifying  case 
environments  and  biomedical  concepts  that  are  important  to  the  practice  of  the 
Submarine  Corpsman  but  that  are  especially  difficult  for  corpsmen  to  handle.  An 
additional  objective  was  to  actually  identify  and  catalogue  these  case  types  and 
concepts  as  a  result  of  applying  this  procedure. 

2.  (INVESTIGATIVE  STUDIES)  To  conduct  "laboratory"  investigations  to  gain  a  better 
understanding  of  why  some  select  medical  problem  areas,  and  their  related  topics 
and  biomedical  concepts  identified  through  the  process,  ^above)  are  difficult  for 
student  corpsmen  to  learn,  understand,  and  apply. 

Within  this  framework,  the  strategy  that  the  project  adopted  can  be  outlined 
as  follows: 

1)  Medical  problem  areas  especially  relevant  for  the  work  of  the  corpsman 
(e  g..  Appendicitis)  were  chosen  for  study  by  interviewing  personnel  close  to 
the  IDC  Corpsman  program  and  by  conducting  a  follow-up  formal  survey  with 
many  individuals  associated  with  this  program. 

2)  Selected  concepts  and  topics  pertinent  to  working  effectively  with  these 
identified  medical  problem  areas  were  chosen  for  laboratory  studies  of 
corpsman  students'  learr mg,  understanding  and  application  of  the  concepts 
and  topics,  in  order  to  assess  their  capabilities  with  this  subject  matter. 

3)  Based  on  these  studies,  suggestions  are  to  be  made  in  this  report  about 
possible  changes  to  the  training  program  program  for  Submarine  Corpsmen 
and,  to  a  lesser  extent,  to  the  operating  procedures  for  corpsmen  on  boats 
These  are  addressed  at  the  end  of  this  report. 
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The  two  main  components  of  our  project,  the  surveying  to  determine 
important  medical  problem  areas  and  the  laboratory  studies  of  students'  conceptual 
capabilities  are  taken  up  in  the  next  two  main  sections.  These  are  followed,  at  the 
end.  by  a  discussion  and  consideration  of  implications. 


8 


THE  SURVEYTO  DETERMINE  MEDICAL  PROBLEMS  AND  BIOMEDICAL  CONCEPTS 


One  of  the  two  major  parts  of  the  project  was  the  development  and 
administration  of  a  survey  questionnaire  (OPNAV  Control  Symbol  6420-1).  There 
were  a  number  of  objectives  for  the  survey.  One  was  to  determine  the  kinds  of 
medical  conditions  a  corpsman  commonly  sees  on  a  boat.  The  second  was  to 
determine  medical  conditions  that,  while  perhaps  not  as  common,  are  important 
(because  of  potential  consequences  to  the  man  or  the  boat)  or  difficult  to  deal  with 
(e.g.,  because  useful  equipment  is  not  typically  available  on  a  boat)  when  they  are 
seen.  The  third  aim  was  to  determine  for  these  medical  problem  areas  topics  of 
biomedical  conceptual  knowledge  respondents  considered  to  be  important  to 
handling  each  medical  condition  well  and  that  were  also  difficult  to  learn  and  apply. 
For  both  the  medical  problem  areas  and  the  related  biomedical  conceptual 
knowledge,  a  fourth  objective  was  to  gain  opinions  about  the  degree  of 
preparedness  provided  by  the  Submarine  IDC  training  program.  Additional 
objectives  pertained  to  gaining  an  appraisal  of  how  clinical  medical  duties  fit  in  with 
other  aspects  of  the  corpsman's  job  and  to  solicit  opinions  about  how  areas  of 
training  or  operating  procedure  might  be  changed  to  enable  the  corpsman  to  do  his 
work  better.  In  this  and  the  next  sections,  the  development  and  administration  of 
the  survey  questionnaire  are  described,  followed  by  a  presentation  of  the  results. 

Interviewing  in  Preparation  for  Construction  of  the  Questionnaire 

Interviews  were  conducted  with  individuals  associated  with  the  Submarine 
IDC  pr<  am  to  gain  background  information  to  be  used  in  the  construction  of  the 
survey  .  .stionnaire  and  to  familiarize  the  investigators  with  the  submarine  IDC 
program  and  the  submarine  corpsman's  job. 

These  interviews  were  conducted  with  people  with  diverse  relationships  to 
the  ‘Submarine  IDC  program,  A  total  of  sixteen  individuals  were  interviewed, 
including  six  medical  officers,  one  radiation  health  officer,  one  physician's  assistant, 
four  enlisted  instructors  (from  NUMI),  and  four  serving  corpsmen  (including  two 
group/squadron  corpsmen  supervisors).  After  specification  from  the  project 
investigators  that  the  group  represented  knowledgable  and  diverse  perspectives  on 
tiie  corpsman  program,  interviews  were  arranged  for  the  investigators  with  the 
cooperation  of  personnel  at  NUMI  where  all  the  interviews  were  conducted. 
Interviews  were  conducted  by  both  principal  investigators  for  the  project,  using  a 
structured  intervievy  technique.  Individuals  were  asked  to  respond  in  four  areas. 

1)  the  kinds  of  medical  conditions  (e  g.,  ulcers)  the  corpsman  sees  on  a  boat, 
including  ones  tha^  are  common,  ones  that  are  important  (although  perhaps 
not  common),  and  ones  that  are  difficult  to  handle. 
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2}  basic  biomedical  science  knowledge  that  is  important  to  dealing  with  these 
medical  conditions  well,  but  which  is  also  difficult  for  the  corpsman  to  learn 
well  and  apply, 

3)  general  characteristics  of  the  corpsman's  job  and  training,  and 

4)  aspects  of  the  corpsman's  job  or  training  that  these  individuals  would 
expand  or  change,  if  they  could,  to  make  the  corpsman  more  effective  in  his 
job. 

Because  at  the  time  the  the  investigators  were  new  to  the  project  and  the  the 
Submarine  IDC  program,  considerable  leeway  was  given  to  the  interviewees  to 
discuss  the  IDC  program  beyond  the  structured  questions.  Interviews  were 
conducted  individually  and  each  lasted  about  one  hour.  Interviews  were  not  tape 
recorded;  notes  were  taken  by  the  two  investigators. 

Because  the  main  objective  of  the  interviewing  was  to  gain  some  specific 
information  (in  particular  about  the  common  and  difficult  conditions  a  corpsman 
sees)  as  well  as  some  general  guidance  for  developing  a  formal  questionnaire,  not 
all  aspects  of  the  interviews  were  analyzed  formally.  Hence,  some  specific  items 
from  the  interview  will  be  reported  here,  along  with  some  general  impressions 
(better  data  in  relation  to  these  impressions  will  be  reported  later  in  the  report,  from 
the  results  of  the  formal  suveying).  The  results  from  the  surveying  are  as  follows; 

Medical  conditions.  A  total  of  80  discernably  different  (with  much  overlap, 
e  g.,  spTams  of  "ankles,''  "knees,"  "back,"  "sprains,"  and  "strains,"  can  all  be 
considered  as  "orthopedic  sprains  and  strains")  medical  conditions  were  noted  as 
common,  60  different  conditions  were  noted  as  important  (because  of  potential 
consequences  to  the  man  or  boat),  and  23  conditions  were  identified  as  difficult  (for 
a  variety  of  reasons,  e  g  ,  unavailabilty  of  pertinent  equipment  on  a  boat!” 

The  topics  varied  in  their  nominations  from  hot  abdomen/appendicitis,  where  13  (of 
17)  interviewees  mentioned  this  topic  as  important,  to  some  conditions  that  were 
nominated  by  only  one  person  in  any  of  the  three  categories.  Twenty-eight 
conditions  were  mentioned  by  four  or  more  (of  17)  people  as  being  either  common, 
important,  or  difficult.  These  medical  conditions  are  given  in  Table  1,  and  were  used 
in  constructing  the  formal  survey  instrument. 


INSERT  TABLE  I  ABOUT  HERE 
(28  !..:d.  conds.  from  Interviewing) 


Basic  science  conceptual  knowledge  One  major  intent  of  this  questionning 
was  to  identify  biomedical  science  concepts  (e  g,  oxy-hemoglobin  dissociation)  that 
interviewees  considered  important  to  being  able  to  handle  each  medical  condition 
effectively  and,  within  the  set  of  these,  to  identify  pertinent  concepts  that  were 
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TABLE  1 

MEDICAL  PROBLEM  AREAS  for  QUESTIONNAIRE 


1.  CHEST  PAIN 

2.  DIARRHEA 

3.  OTITIS.  EAR  INFECTION 

4.  HIATAL  HERNIA 

5.  GASTROENTERITIS 

6.  HEAD  INJURY 

7.  PNEUMONIA 

8  APPENDICITIS 

9.  BRONCHITIS 

10.  HEADACHE 

1 1 .  RENAL  CALCULUS.  KIDNEY  STONES 

12.  MYOCARDIAL  INFARCTION,  HEART  ATTACK 

1 3 .  HEMAFECIA,  BLOODY  STOOLS 

14.  FUNGAL  INFECTIONS 

1 5 .  ORTHOPEDIC  STRAINS  &  SPRAINS 

1 6 .  GASTROINTESTINAL  FLU 

17.  MENINGITIS 

18.  HEMATURIA 

19.  HERNIA 

20.  TORSION  TESTICLE 

21.  ULCER 

22.  URETHRITIS 

23.  DERMATITIS,  SKIN  RASHES 

24 .  ORTHOPEDIC  FRACTURES 

25.  COLDS  &  VIRUSES 

26.  PROSTATITIS 

27 .  TRAUMA,  LACERATIONS  &  CONTUSIONS 

28 .  PSYCHOLOGICAL,  TRANSIENT  SITUATIONAL  DISORDERS 


judged  to  be  particularly  difficult  for  corpsman  students  to  learn  well.  When  asked, 
individuals  almost  universally  did  not  give  responses  at  the  level  of  particular 
concepts.  When  responses  to  the  question  were  given  at  all,  these  tended  to  identify 
more  global  fields  of  knowledge,  for  example,  cardiac  physiology,  rather  than 
somewhat  circumscribed  concepts.  The  investigators  took  the  difficulty  in 
responding  to  this  question  as  indication  of  the  level  of  basic  science  knowledge  that 
could  be  addressed  successfully  (that  repondents  would  have  some  understanding 
of)  in  the  formal  survey,  and  that,  in  particular,  focus  on  specific  biomedical  concepts 
would  not  be  fruitful. 

Change/expansion  to  training/operating  procedure.  A  total  of  28  discernably 
differeTTt  (again,  with  overlap)  responses  were  given  to  the  open  question  about 
changes/expansions  to  training  or  operating  procedure  interviewees  would  like  to 
have  happen  to  make  the  corpsman  more  effective  in  his  job.  The  twenty-eight 
items  fell  into  four  groups,  with  four  items  related  to  administration,  three  related 
to  radiation  health,  seven  related  to  continuing  education,  and  fourteen  related  to 
medical  skills.  The  number  of  individuals  suggesting  a  particular  item  ranged  from  a 
high  of  6  (of  17)  wanting  better  training  in  "time  management"  for  the  corpsman, 
to  12  items  that  were  suggested  by  only  one  person.  Besides  time  management, 
other  items  that  were  mentioned  by  three  or  more  people  included;  organizational 
skills  (4)  and  resource  management  (5);  radiation  health  administration  (3);  better 
self-directed  learning  skills  (3)  and  training  in  the  use  of  reference  materials  (3); 
better  knowledge  of  physiology  to  serve  in  the  recognition  of  serious  illness  (4)  and 
improved  capabilities  for  doing  differential  diagnosis  (3). 

Development  of  the  Survey  Questionnaire 

Aided  by  the  results  of  the  interviewing  just  discussed,  a  questionnaire 
addressing  similar  issues  was  constructed  to  be  used  in  an  extensive  survey  of 
personnel  associated  with  the  submarine  IDC  program.  The  questionnaire  that  was 
ultimately  used  in  the  survey  had  three  main  kinds  of  items  (in  addition  to 
demographic  information  about  the  respondent),  one  type  comprising  most  of  the 
questionnaire,  and  the  other  two  quite  brief. 

Questions  about  medical  problem  areas  or  conditions.  The  largest  part  of  the 
questionnaire  ^a^s  composed  of28  sheets,  one  for  each  of  the  28  medical  problem 
areas  suggested  by  interviewing  as  being  particularly  common,  important,  or 
difficult.  One  of  these  sheets,  for  "diarrhea,"  is  given  as  Figure  1 ;  sheets  for  the 
other  27  conditions  have  identical  form  (but  different  content  in  one  area,  to  be 
discussed).  Each  sheet,  in  turn,  had  two  major  parts.  The  first  part  presented  five 
questions  about  the  medical  condition  itself  (termed  medical  "problem"  in  the 
questionnaire),  which  was  targeted  on  that  sheet  (e  g.,  diarrhea).  The  respondent 
was  asked,  in  turn,  to  rate  the  Commonness  of  the  medical  problem  (relative  to  the 
standards  of  the  boat),  the  Importance  of  the  the  problem  (in  terms  of  consequences 
to  the  patient  or  the  boat),  the  Difficulty  for  a  corpsman  to  handle  that  type  of 
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problem  (with  an  additional  item  asking  for  explanation  of  why  the  problem  was 
judged  difficult  to  handle,  if  the  respondent  rated  it  as  such),  and,  finally,  how  well 
corpsman  training  Prepares  a  corpsman  for  handling  that  medical  problem.  All  of 
these  ratings  were  on  a  five  point  scale,  with  end-points  described  appropriately  for 
each  rating.  For  example,  the  scale  for  “Difficulty"  ranged  from  1 -NOT  DIFFICULT  to 
5-VERY  DIFFICULT  (see  Fig.  1).  The  second  part  of  each  sheet  focused  on  biomedical 
science  conceptual  knowledge  pertinent  to  working  with  the  type  of  problem 
targeted  on  the  sheet.  Three  basic  science  topics  were  presented  for  the  respondent 
to  rate,  each  in  four  ways  (see  Fig.  1):  how  Familiarthetopic  was  to  the  respondent, 
how  Important  the  topic  is  for  "thorough  understanding  of  the  problem  area,"  how 
Hard  the  topic  is  to  learn  well,  and  how  well  corpsman  training  Prepares  people  in 
the  topic.  In  addition  to  the  three  basic  science  topics  provided  for  rating  on  each 
sheet,  space  was  provide  for  the  respondent  to  provide  up  to  three  additional  ones 
and  to  rate  these  in  the  same  way.  Ratings  for  basic  science  topics  were,  again,  done 
on  five  point  scales. 


INSERT  FIGURE  1  ABOUT  HERE 
(survey  sheet  ) 


Basic  science  topics  provided  for  rating  in  the  questionnaire  varied  across  the 
28  medical  conditions.  For  each  of  these  medical  problem  areas,  basic  science  topics 
were  selected  for  inclusion  in  a  process  involving  two  components.  The  first  involved 
input  from  a  physiologist  and  a  physician/surgeon  pertinent  to  the  medical  problem 
area  under  consideration  (e.g  .,  an  Orthopedic  surgeon  for  "Orthopedic  Strains  and 
Sprains"  and  for  "Orthopedic  Fractures"),  concerning  areas  of  basic  science 
pertinent  to  being  able  able  to  handle  the  medical  problem  well  (e.g.,  being  able  to 
diagnose  and  manage  well).  The  second  kind  of  guidance  for  topics  to  include  came 
from  one  part  of  the  piloting  that  was  done  on  the  survey  form.  After  an  initial  set 
of  topics  was  chosen  by  the  process  just  described,  the  questionnaire  was  given  to  an 
individual  knowledgable  about  medicine  and  important  to  the  curriculum  of  the 
submarine  iDC  training  program  (promises  to  individuals  who  participated  in  our 
project  to  assure  their  anonymity  prevent  more  precise  characterization  of  this 
individual).  This  person  rated  all  the  basic  science  topics  provided  at  that  time  for  all 
28  medical  conditions,  and  for  each  condition  generated  at  least  one  additional 
basic  science  topic  and  rated  these  in  the  same  way.  In  cases  where  a  newly 
generated  item  was  rated  as  more  important  (to  the  medical  condition)  than  was  a 
provided  item,  the  items  were  switched  in  construction  of  the  final  version  of  the 
form.  Very  few  (about  seven,  of  84)  items  were  switched  in  this  way. 

The  nature  of  the  corpsman's  job  on  the  boat.  One  item  in  the  questionnaire 
asked  for  a  description  of  the  corpsman's  activities  on  a  boat.  Based  on  information 
gained  in  interviewing,  eight  categories  of  activity  were  provided  forthe 
respondent-'including  Face-to-face  medical  care.  Clinical  recording  (logging)  of 
medical  care,  Radiation  health.  Immunization,  Pharmacy  and  medicines. 
Environmental  quality.  Occupational  safety,  and  Discharge  and  transfer  summaries. 
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1.  PROBLEM  OR  TOPIC: 


CHEST  PAIN 


NOT  VCRY 

COMMON  COMMON 

2.  How  common  (relativ*  to  the  standards  of  the  boat)  is  this  type  of  problem?  fflaaan] 


NOT  V{RV 

IMPORTANT  IMfORTANT 

3.  How  important  (consequencestothepatientortht  boat)  isthistypeof  problem?  PI  |7]  [T|  PH 


NOT  VCRV 

OffFKUlT  DIFFICULT 

4.  How  difficult  is  It  to  handle  this  type  of  problem^  G]  (3  B  a  0 


S.  If  you  rated  the  question  above,  about  difficulty,  with  either  a  4  or  $,  tell  why  it  is  difficult  in  the  space  below. 


6.  How  well  does  corpsman  training  prepare  for  this  type  of  problem? 


NOT  VtRV 

WCU  WILL 


DQ  23  S  S  HI 


7.  Listed  below  are  three  subtopics  related  to  the  medical  problem  area  given  at  tlse  top  of  the  page.  Rate  each  of 
these  Subtopics  with  regard  to:  I,  How  FAMILIAR  you  are  with  the  related  subtopic:  ll,  How  IMPORTANT  you 
think  the  related  subtopic  is  forthorough  understanding  of  the  problemareagivenat  the  topof  the  page;  III,  How 
HARO  the  related  subtopic  is  to  learn  well;  arxf  IV,  How  well  corpsman  training  PREPARES  for  this  related 

subtopic .  In  the  blank  spaces  below  suggest  up  to  three  more  subtopics  pertinent  to  the  problem  area  given  at  the 
topof  the  page,  and  rate  them  in  the  same  way 


SPEClF<  TOPICS 

CARDIAC  ELECTROPHYSIOLOGY 

THORACIC  ANATOMY _ 

DIFFERENTIAL  DIAGNOSIS _ 


A. 

I 

c. 


I.  HOW  FAMILUtRT 
NOT  V€RY 

ffltSCSES 

ID  21 3]  E  S 
ID2]fflES 
CD2]Q]fflS 
(D212IEB1 


H  HOW  IMPORTANT? 
NOT  VtRY 

n]2]Q)ffl[51 

HKSfflfflS) 

(DEEEQ) 

fDEEEBl 

OJCDfflffllS 


III.  HOW  HARD/ 
NOT  VtRY 

QJBltSBJBl 

EBIQDGDQ] 

QIEQJEQ] 

EEEEBl 

EEEEQ] 

tDfflfflfflE 


IV.  HOWPRCPARtO? 
NOT  VCRV 

fflEOl®  (T 
EEQIEE 
(DEODEBl 
CD  B)  GOES 
mSOlffiE 
CDEdECS 


SEa ION  TWO  :  PAGE  1 

Fiizure  1.  Sample  shccl  from  gucsiionnairc  for  the  problem  area  of  chest  pain. 


An  additional  "Other"category  was  provided  for  activities  not  described  by  those 
provided.  Respondents  were  requested  to  "  Estimate  the  percentage  of  a  corpsman's 
time  (in  a  typical  week  on  a  boat)  spent  on  the  following  activities  [those  just  listed 
above  in  this  paragraph].  The  total  should  add  up  to  100." 

Suggestions  for  training  and  operational  procedure.  Two  open-response 
questions  gave  the  respondent  the  opportunity  to  suggest  improvements,  one  for 
the  training  of  submarine  corpsmen,  and  the  second  for  operating  procedures  on 
the  boat: 

1)  "If  you  could  change  or  expand  any  three  aspects  of  Submarine  IDC 
training  to  better  prepare  the  corpsman  for  what  he  will  actually  experience 
on  the  job,  what  would  they  be?  Even  though  you  may  have  many  ideas, 
please  choose  the  three  most  important  and  write  them  in  the  box  below." 

2)  "  If  you  could  change  or  expand  any  three  aspects  of  operating  procedure 
for  the  Submarine  IDC  to  better  serve  the  medical  needs  of  the  crew  and  the 
boat,  what  would  they  be?  Even  though  you  may  have  many  ideas,  please 
choose  the  three  most  important  and  write  them  in  the  box  below." 

During  development  the  questionnaire  was  pilot  tested  twice  with  a  Group 
Corpsman,  a  NUMI  Instructor,  and  a  Medical  Officer  and  was  also  presented  at  a 
meeting  at  the  Office  of  Naval  Research  attended  by  Bureau  of  Medicine  personnel. 
The  initial  piloted  version  was,  in  concept,  much  like  the  one  that  was  ultimately 
used  but  differed  in  two  substantial  ways.  It  had  more  questioning  about  the 
corpsman's  job,  and  it  required  respondents  themselves  to  propose  areas  of  basic 
science  pertinent  to  the  28  medical  conditions.  Both  of  these  contributed 
considerably  to  the  time  required  to  complete  the  survey,  and,  in  the  case  of  the 
latter,  it  was  not  particularly  easy  for  respondents  to  do.  Hence,  job-related 
questions  were  reduced  to  the  few  that  remain  (described  above),  and  it  was 
decided  to  provide  selected  basic  science  items  for  each  medical  condition  (rather 
than  requiring  respondents  to  create  their  own),  while  also  providing  respondents 
the  opportunity  to  generate  their  own  additional  ones.  A  new  form  was  created 
which  was  again  pilot  tested  with  a  Group  Corpsman,  a  NUMI  Instructor,  and  a 
Medical  Officer.  The  new  form  was  also  sent  to  DMDC  for  critique.  As  a  result  of 
these  actions  minor  changes  were  made,  mostly  involving  simplification  and 
clarification  of  instructions  and  formats.  In  addition,  minor  changes  were  made 
(discussed  in  the  last  section)  to  some  of  the  basic  science  items  provided  in  the 
questionnaire  for  medical  conditions  . 

Procedure  for  Administration  of  the  Questionnaire 

It  was  the  intention  of  the  investigators  to  distribute  the  questionnaire  to  all 
(then)  active  duty  SU3LANT  medical  officers,  all  (then)  current  instructors  at  NUMI, 
and  all  active  duty  SUBLANT  submarine  IDC's.  Hence,  corpsmen  themselves,  those 
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who  teach  corpsmen,  and  those  who  supervise  corpsmen  would  be  surveyed.  A 
request  was  made  to  the  Bureau  of  Personnel  to  provide  mail  addresses  for  this 
population,  and  a  set  was  provided. 

Two  hundred  and  nineteen  surveys  were  mailed  as  priority  mail  on  30  May, 
1990.  Self-addressed  stamped  (priority  mail)  folders  were  included  with  the 
questionnaire  for  return  mailing.  Forty-four  questionnaires  were  returned  by  28 
June,  1990,  at  which  time  a  follow-up  mailing  was  sent.  This  included  a  reminder 
letter  and  a  return  post  card.  This  post  card  asked  the  respondent  to  declare  his 
intentions  with  regard  to  the  survey,  that  is,  whether,  1)  he  had  already  completed 
and  was  returning  the  form  (it's  in  the  mail),  2)  he  had  lost  the  materials  and  needed 
new  ones  (in  which  case  we  would  send  new  ones)  or,  3)  he  had  no  intention  of 
participating  in  the  survey. 

Thirty-eight  additional  questionnaires  were  returned  after  the  reminder,  with 
the  (apparently)  last  one  received  on  21  November,  1990.  Seven  questionnaires  that 
were  promised  by  return  post  card  to  be  completed  and  returned  have  never  been 
received.  Nineteen  post  cards  stated  the  intention  not  to  participate.  Hence,  at  the 
close  of  the  survey,  82  questionnaires  were  returned.  Seven  (of  the  original  219) 
people  have  explicitly  informed  the  investigators  that  the  survey  was  not  applicable 
to  them  (i.e.,  non-corpsman-related  jobs).  For  this  reason,  the  functional  original 
population  is  at  most  212  and  likely  smaller  (surmizing  that  there  might  be  as  many 
or  more  non-applicable  people  who  did  not  bother  to  inform  of  this  as  there  were 
those  who  did).  The  overall  response  rate,  then,  is  82/(219-7)  =  .39,  and  may  be 
somewhat  higher,  depending  on  how  many  nonrespondents  were  individuals 
inappropriate  for  the  survey.  Responses  were  received  from  51  corpsmen,  14 
medical  officers,  and  10  instructors.  Six  other  questionnaires  were  not  usably 
completed  by  the  respondents. 

Results  ot  the  Survey  Concerning  Medical  Conditions  Seen  by  The  Corpsman 

In  this  section,  results  are  presented  from  that  part  of  the  survey  concerned  with 
medical  conditions  a  corpsman  deals  with  in  his  work.  Results  from  other  parts  of 
the  survey  pertaining  to  the  time  distribution  for  activities  in  the  corpsman's  job  and 
respondents'  suggestions  for  improving  training  and  job  operations  will  be  reported 
in  later  sections  of  the  report. 

Medical  Problem  Areas 


Commonnpss.  In  this  section  are  reported  the  results  of  the  ratings  of 
Commonness  (relative  to  the  standards  of  presentation  of  illness  in  a  submarine)  for 
the  28  medical  conditions  presented  in  the  survey.  The  mean  ratings  (and  standard 
deviations)  are  presented  in  Table  2.  Commonness  ratings  ranged  from  a  high  (high 
commonness)  of  4.83  for  Colds  and  Upper  Respiratory  Infections  to  a  low  (low 
commonness)  of  1.10  for  Meningitis.  Also  rated  asquite  common  were  Headache, 
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Trauma-lacerations  and  Contusions,  Orthopedic  Strains  and  Sprains ,  and 
Dermatitis/Skin  Rashes.  Also  rated  as  quite  uncommon  were  Torsion  Testicle, 
Myocardial  Infarction/Heart  Attack,  Hiatal  Hernia,  and  Fungal  Infections/Pulmonary 
Mycosis. 


INSERT  TABLE  2  ABOUT  HERE 
(ratings  of  conMion--28  conditions) 


There  were  a  number  of  significant  (.05  level)  differences  among  the 
subgroups  of  respondents  in  their  ratings  of  the  commonness  of  the  medical 
conditions.  Differences  in  commonness  were  present  for  eleven  of  the  twenty-eight 
medical  conditions.  Medical  officers  rated  five  conditions  (Gastroenteritis,  Renal 
Calculus/Kidney  Stones,  Gastrointestinal  Flu,  Psychological  Transient  Situational 
Disorders,  and  Urethritis/  Epididymitis)  as  being  more  common  that  did  either  the 
corpsmen  or  the  instructors.  Medical  officers  rated  five  conditions  (Chest  Pain, 
Pneumonia,  Bronchitis,  Hematuria/Bloody  Urine,  and  Gastrointestinal  Ulcer)  as  being 
more  common  than  the  instructors  did,  but  with  no  significant  difference  from  the 
ratings  of  the  corpsmen.  One  condition  (Fungal  Infections/Pulmonary  Mycosis)  was 
rated  higher  by  the  corpsman  than  the  medical  officers,  but  with  no  difference  from 
the  instructors.  As  reflected  above,  for  ten  of  the  eleven  conditions  where 
differences  were  noted,  the  pattern  of  means  was  that  the  medical  officers  rated  the 
conditions  as  most  common,  followed  by  the  corpsmen  and  then  the  instructors. 

This  trend  indicates  that  the  medical  officers  perceive  a  number  of  medical 
conditions  a  corpsman  sees  as  being  more  common  than  do  the  corpsmen 
themselves  who  work  on  boats  and  the  people  who  train  them  (who  usually  have 
had  some  experience  on  boats). 

Importance.  In  this  section  are  reported  the  results  of  the  ratings  of 
Importance  (in  terms  of  implications  for  the  man  or  the  mission)  for  the  28  medical 
conditions  presented  in  the  survey.  The  mean  ratings  (and  standard  deviations)  are 
presented  in  Table  3.  Importance  ratings  ranged  from  a  high  (high  importance)  of 
4.92  for  Myocardial  Infarction/Heart  Attack  to  a  low  (low  importance)  of  2.24  for 
Dermatitis/Skin  Rashes.  Also  rated  as  quite  important  were  Appendicitis,  Meningitis, 
Torsion  Testicle,  and  Head  Injury.  Also  rated  as  quite  unimportant  were  Diarrhea, 
Otitis/Ear  Infections,  Hiatal  Hernia,  and  Prostatitis. 


INSERT  TABLE  3  ABOUT  HERE 
(ratings  of  Importance  for  28  conditions) 


There  was  strong  consensus  among  the  subgroups  of  respondents  about  the 
importance  of  the  twenty-eight  medical  conditions.  Only  one  difference  was 
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TABLE  2 

Ratings  of  Commonness  for 
Medical  Problem  Areas 
(ascending  order  of  Commonness) 


BREFCONOmON 

COMMON 

S.D. 

1 

MENINGITIS 

1.100000 

0.34683 

2 

TORSION  TESTICLE 

1.217390 

0.53878 

3 

HEART  ATTACK 

1.239440 

0.52002 

4 

HIATAL  HERNIA 

1.619720 

0.86794 

5 

APPENDICITIS 

1.722222 

1.05112 

6  FUNGAL  INFECTION 

1.732390 

1.06848 

7 

CHEST  PAIN 

1.80S560 

0.76248 

8 

BLOODY  STOOL 

1.928570 

1.04  009 

9 

HEAD  INJURY 

1.958330 

1.08040 

10 

G.I.  ULCER 

2.057970 

0.96838 

1  1 

inguinal  hernia 

2.112680 

0.97906 

12 

BLOODY  URWE 

2.1 14290 

0.98603 

1  3 

PNEUMONIA 

2.166670 

1.00702 

1  4 

PROSTATITIS 

2.183100 

1 .04622 

1  5 

FRACTURES 

2.260870 

0.94949 

1  6 

KIDNEY  STONES 

2.295770 

1.13885 

1  7 

PSYCHOLOGICAL 

3.000000 

1.24212 

1  8 

urethritis 

3.188410 

0.89567 

1  9 

BRONCHITIS 

3.263890 

1.13824 

20 

G.l.  FLU 

3.295770 

1.19993 

21 

OTITIS 

3.402780 

1 .01620 

22 

D'ARRHEA 

3.444440 

1.07322 

23 

GASTROENTERITIS 

3.788730 

1.04082 

24 

DERMATITIS 

4.352110 

0.73870 

25 

SPRAINS 

4.485710 

0.77540 

26 

TRAUMA 

4.521 130 

0.69404 

27 

HEADACHE 

4.569440 

0.66769 

28 

COLDS 

4.826090 

0.41856 

TABLE  3 

Ratings  of  Importance  for 
Medical  Problem  Areas 
(ascending  order  of  Importance) 


BRIEF  CONDITION  IMPORTANT  S.D. 


1 

DERMATITIS 

2.23944 

1.04833 

2 

DIARRHEA 

2.43056 

0.99047 

3 

OTITIS 

2.45833 

1.00614 

4 

CXXDS 

2.55072 

1.07835 

5 

PROSTATITIS 

2.S6338 

0.85744 

6 

HIATAL  HERNIA 

2.60563 

1.07543 

7 

URETHRITIS 

2.65714 

0.84931 

8 

HEADACHE 

2.83333 

1.04814 

9 

GASTROENTERmS 

2.84507 

0.98049 

10 

G.I.  FLU 

2.84507 

1.00921 

1  1 

BRONCHITIS 

2.861 1 1 

0.89294 

12 

FUNGAL  INFECTION 

2.88732 

0.97906 

13 

SPRAINS 

2.94286 

1.15327 

1  4 

INGUINAL  HERNIA 

3.08959 

1.08437 

15 

TRAUMA 

3.19718 

1.06395 

1  6 

BLOODY  STOOL 

3.50704 

1.11961 

1  7 

BLOODY  URINE 

3.52113 

0.99799 

1  8 

PNEUMONIA 

3.54167 

0.93353 

1  9 

PSYCHOLOGICAL 

3.88732 

0.90316 

20 

FRACTURES 

3.90000 

0.80127 

21 

KIDNEY  STONES 

4.18310 

0.88334 

22 

CHEST  PAIN 

4.2361  1 

1.08112 

23 

G.I.  ULCER 

4.32857 

0.81 154 

24 

HEAD  INJURY 

4.45833 

0.80382 

25 

TORSION  TESTICLE 

4.64286 

0.51177 

2  6 

MENINGITIS 

4.76056 

0.46182 

27 

APPENDICITIS 

4.77778 

0.48126 

28 

HEART  ATTACK 

4.91549 

0.32717 

den  .jnstrated,  with  corpsmen  rating  Hiatal  Hernia  as  being  more  important  than 
either  the  medical  officers  or  the  instructors. 

Difficulty.  In  this  section  are  reported  the  results  of  the  ratings  of  Difficulty 
(for  various  reasons,  including  training  required  or  facilities  available  on  a  boat)  for 
the  28  medical  conditions  presented  in  the  survey.  The  mean  ratings  (and  standard 
errors  for  each)  are  presented  in  Table  4.  Difficulty  ratings  ranged  from  a  high  (high 
difficulty)  of  4.76  for  Myocardial  Infarction/Heart  Attack  to  a  low  (low  difficulty)  of 
1 .69  for  Diarrhea.  Also  rated  as  quite  difficult  were  Meningitis,  Head  Injury,  Chest 
Pain,  and  Torsion  Testicle.  Also  rated  as  not  difficult  were  Otitis/Ear  Infections, 
Orthopedic  Strains  and  Sprains,  Colds  and  Upper  Respiratory  Infections,  and 
Urethritis/  Epididymitis. 


INSERT  TABLE  4  ABOUT  HERE 
(ratings  of  difficulty  28  conditions) 


There  was  strong  consensus  among  the  subgroups  of  respondents  about  the 
difficulty  of  medical  conditions.  Only  two  differences  were  demonstrated.  Medical 
officers  judged  Headache  to  be  more  difficult  than  both  the  corpsmen  and  the 
instructors.  Instructors  judged  Renal  Calculus/Kidney  Stones  to  be  more  difficult 
than  did  the  medical  officers,  but  with  no  difference  between  the  instructors  and 
the  corpsmen 

Preparedness.  In  this  section  are  reported  the  results  of  the  ratings  of  how 
well  Corpsman  training  prepares  corpsmen  for  dealing  with  the  28  medical 
conditions  presented  in  the  survey.  The  mean  ratings  (and  standard  errors  for  each) 
are  presented  in  Table  5.  Preparedness  ratings  ranged  from  a  high  (high 
preparedness)  of  4.39  for  Otitis/Ear  Infectionsto  a  low  (low  preparedness)  of  2.53  for 
Myocardial  Infarction/Heart  Attack.  Other  conditions  for  which  preparedness  was 
rated  very  high  were  Colds  and  Upper  Respiratory  Infections,  Trauma-lacerations 
and  Contusions,  Orthopedic  Strainsand  Sprains,  and  Diarrhea.  Other  conditions  for 
which  preparedness  was  rated  very  low  were  Fungal  Infections/Pulmonary  Mycosis, 
Psychological  Transient  Situational  Disorders,  Meningitis,  and  Chest  Pain. 


INSERT  table  5  ABOUT  HERE 
{ratings  of  p-eparecness  28  conditions) 


There  were  a  number  of  differences  among  thesubgroups  regarding 
preparedness  of  the  corpsman  to  handle  the  twenty-eight  medical  conditions. 
Differences  were  demonstrated  in  four  of  seven  medical  conditions.  Instructors 
judged  corpsmen  to  be  better  prepared  than  did  the  medical  officers  (but  not 
greater  than  the  corpsmen  did)  for  three  conditions  (Headache,  Meningitis,  and 
Myocardial  Infarction, 'Heart  Attack).  Both  the  instructors  and  corpsmen  judged 
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TABLE  4 

Ratings  of  Difficulty  for 
Medical  Problem  Areas 
(ascending  order  of  Difficulty) 


BRIEF  CONDITION 

DIFFICULT 

S.D. 

1 

DIARRHEA 

1.69444 

0.66373 

2 

OTITIS 

1.75000 

0.72675 

3 

SPRAINS 

2.07143 

0.96791 

4 

CODS 

2.07246 

0.94431 

5 

G.l.  FLU 

2.11268 

0.80266 

6 

URETHRITIS 

2.14286 

0.76681 

7 

GASTROENTERITIS 

2.16901 

0.69664 

8 

TRAUMA 

2.30000 

1.08146 

9 

PROSTATITIS 

2.31429 

0.67121 

1  0 

BRONCHITIS 

2.31944 

0.81925 

1  1 

HIATAL  HERNIA 

2.46479 

1.03966 

12 

HEADACHE 

2.48611 

0.90372 

1  3 

INGUINAL  HERNIA 

2.55714 

0.94233 

1  4 

PNEUMONIA 

2.69444 

0.72460 

1  5 

DERMATITIS 

2.74648 

0.98152 

1  6 

BLOODY  URINE 

2.91429 

0  88043 

1  7 

FUNGAL  INFECTION 

2.92754 

0.94431 

1  8 

KIDNEY  STONES 

3.18310 

0.96080 

1  9 

BLOODY  STOOL 

3.25714 

1.07253 

20 

FRACTURES 

3.37143 

0.87097 

21 

G.l.  ULCER 

3.38571 

1 .08070 

22 

PSYCHOLOGICAL 

3.57746 

0.83942 

23 

APPENDICITIS 

3.77465 

1 .05826 

24 

TORSION  TESTICLE 

3.82857 

0.99231 

25 

CHEST  PAIN 

3.94444 

1 .01937 

26 

HEAD  INJURY 

3.95833 

0.98492 

27 

MENINGITIS 

4.18310 

0.89936 

28 

HEART  ATTACK 

4.76056 

0.54680 

TABLE  5 

Ratings  of  Preparedness  for 
Medical  Problem  Areas 
(ascending  order  of  Preparedness) 


BRIEF  CONOmON 

PREPARED 

S.D. 

1 

HEART  ATTACK 

2.44776 

1.13195 

2 

FUNQAL  INFECTION 

2.5S072 

1.06462 

3 

PSYCHOLOGICAL 

2.76812 

1.07300 

4 

CHEST  PAIN 

2.97183 

1.02778 

5 

MENINGITIS 

3.01429 

1.02648 

6 

BLOODY  STOOL 

3.15714 

0.91105 

7 

HIATAL  HERNIA 

3.19718 

0.88833 

8 

HEAD  INJURY 

3.22222 

1.02397 

9 

DERMATITIS 

3.22535 

1.05826 

10 

TORSION  TESTICLE 

3.31429 

0.95618 

1  1 

BLOODY  URINE 

3.44286 

0.71497 

12 

FRACTURES 

3.55714 

0.95759 

13 

PROSTATITIS 

3.60563 

0.85321 

1  4 

INGUINAL  HERNIA 

3.64789 

0.77641 

IS 

G.L  ULCER 

3.79104 

0.72900 

16 

PNEUMONIA 

3.88889 

0.66196 

1  7 

HEADACHE 

3.90278 

0.82496 

18 

G.l.  FLU 

3.92857 

0.82218 

19 

BRONCHITIS 

3.97222 

0.75007 

20 

URETHRITIS 

4.00000 

0.72761 

21 

KIDNEY  STONES 

4.02857 

0.90043 

22 

GASTROENTERITIS 

4.08571 

0.69663 

23 

DIARRHEA 

4.16901 

0.81040 

24 

APPENDICITIS 

4,171  43 

0.85077 

25 

SPRAINS 

4,18841 

0.86220 

26 

TRAUMA 

4,22535 

0.83147 

27 

COLDS 

4,24638 

0.82370 

28 

OTITIS 

4,38571 

0.68721 

preparation  for  Appendicitis  and  Fungal  Infections/Pulmonary  Mycosis  to  be  higher 
than  did  the  medical  officers.  Instructors  judged  the  corpsman’s  preparedness  for 
Hemafecia/Bloody  Stools  to  be  greater  than  did  both  the  medical  officers  and  the 
corpsmen.  Instructors  judged  preparedness  for  Gastrointestinal  Flu  as  greater  than 
did  the  corpsmen  (but  not  greater  than  the  medical  officers).  The  most  notable 
trend  appears  to  be  that  for  all  seven  medical  conditions  that  showed  differences, 
the  instructors  rated  preparedness  to  be  the  greatest. 

Imp  )rtance  and  difficulty.  The  number  of  respondents  who  rated  each  of  the 
medical  conditions  high  (4  or  5  on  the  5-point  scale)  on  both  the  dimensions  of 
Importance  and  Difficulty  were  also  considered.  The  results  of  this  analysis  are  given 
in  Table  6.  This  Table  presents  each  medical  condition  and  the  number  of 
respondents  who  rated  it  both  important  and  difficult.  The  conditions  range  from  a 
high  of  73  respondents  for  Myocardial  Infarction/Heart  Attack  to  a  low  of  zero 
respondents  rating  Prostatitis,  Diahhrea,  and  Urethritis/  Epididymitis  as  both 
important  and  difficult.  The  top  ten  medical  conditions  as  determined  in  this 
manner  (Importance&Difficulty)  were: 

1)  Myocardial  Infarction/Heart  Attack  (73), 

2)  Meningitis  (57), 

3)  Torsion  Testicle  (53), 

4)  Chest  Pain  (52), 

5)  Head  Injury  (50), 

6)  Appendicitis  (47), 

7)  Psychological  Transient  Situational  Disorders  (34), 

8)  Gastrointestinal  Ulcer  (34). 

9)  Orthopedic  Fractures  (29),  and 

10)  Renal  Calculus/Kidney  Stones(26). 


INSfcRT  TABLE  6  ABOUT  HERE 
(snowing  how  many  rated  each  of  28  diff  and  imp) 


Preparedness  in  relation  to  importance.  Difficulty,  and  Commonness.  In 
addition  to  the  direct  rating  of  preparedness  presented  above,  anotTier  measure  of 
Preparedness  was  created.  An  Indcxi  was  created  to  attempt  to  capture  the 
respondents'  perceptions  of  the  corpsman’s  Preparedness  to  handle  a  medical 
condition,  relative  to  that  condition's  perceived  Commonness,  Importance,  and 
Difficulty--how  well  prepared  Corpsmen  are  for  a  dealing  with  a  condition, 
compared  to  the  pervasiveness  and  impact  of  the  condition.  The  Indexi  that  was 
used  for  this  was  the  cube  root  of  the  atio  of  the  third  power  of  the  mean 
Preparedness  score  and  the  product  of  the  means  of  Importance,  Difficulty,  and 
Commonness,  as  follows: 
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TABLE  6 

Medical  Problem  Areas  Rated  Important  &  Difficult 


No.  Rating  both 
Important  S  Difficult 

73  MYOCARDIAL  INFARCTION/HEART  ATTACK 

57  MENINGITIS 

53  TORSION  TESTICLE 

52  CHEST  PAIN 

50  HEAD  INJURY 

47  AITENDICTIS 

34  PSYCHOLOGICAL  TRANSIENT  SITUATIONAL  DISORDERS 
34  GASTROINTESTINAL  ULCER 

29  ORTHOPEDIC  FRACTURES 

26  RENAL  CALCULUS/ KIDNEY  STONES 

19  HEMAFECIA/HEMATOCHEZIA  (BLOODY  STOOLS) 

13  HEMATURIA/ BLOODY  URINE 

9  HERNIA, INGUINAL 

9  I-UNGAE  INFi;CTlONS/FULMONAKY  MYCOSIS 

8  TRAUMA /LACERATIONS  &  CONTUSIONS 

5  PNEUMONIA 

6  HIATAL  HERNIA 

5  ORTHOPEDIC  STRAINS  &  SPRAINS 

3  CC'ILDS  N'  UPPER  RESPIRATORY  INFECTIONS 

2  DI;RMATITIS/SKIN  RASHES 

2  (;astroi:\ti:ritis 

2  G  1.  I-LU 

1  OTITIS/ EAR  INl'IXTiONS 

1  IIEADACIIi; 

1  BRONCHITIS 

i)  PROSTATITIS 

0  DIARRHEA 

0  URITI  IRITIS/l  l’IDIDYMITIS 


Indexi  B  [Preparedness^ /(Commonness  x  importance  x  Oifficulty))^^^ 

The  results  of  applying  this  indexi  are  presented  inTable  7.  Indexi  ratings  ranged 
from  a  high  (high  preparedness)  of  1.77  for  Otitis/Ear  Infections  to  lows  (low 
preparedness)  of  0.79  for  Psychological  Transient  Situational  Disorders  and 
Myocardial  Infarction/Heart  Attack  (0.82).  Other  conditions  for  which  preparedness 
(by  the  Indexi)  was  rated  very  high  were  Diarrhea,  Urethritis/ Epididymitis, 
Prostatitis,  Hiatal  Hernia,  and  Colds  and  Upper  Respiratory  Infections.  The  bottom 
ten  conditions  for  which  preparedness  was  rated  low  (again,  by  the  indexi -and 
listed  in  ascending  order  of  Preparedness)  were 

1 )  Psychological  T ransient  Situational  Disorders  (least  well  Prepared), 

2)  Myocardial  Infarction/Heart  Attack, 

3)  Chest  Pain, 

4)  Head  Injury, 

5)  Dermatitis/Skin  Rashes, 

6)  Fungal  Infections/Pulmonary  Mycosis, 

7)  Meningitis, 

8)  Hemafecia/Bloody  Stools, 

9)  Orthopedic  Fractures,  and 

10)  Torsion  Testicle. 


INStRT  lASLf  7  ABOUT  HeAt 
(praparedoesj  for  28  on  indi*!) 


A  target  set  of  medical  conditions  for  the  training  of  the  corpsmaji.  The  union 
of  the  t^  mecfiVaT  conditions  rated  both  Important  and  DifficuR^y  tFe  most 
respondents,  and  the  ten  conditions  rated  least  prepared  according  to  the 
Preparedness  Index  1  constitute  a  resonable  set  of  medical  conditions  to  receive 
special  attention  in  the  training  of  the  corpsman.  This  set  comprises  conditions  for 
which  Preparedness  is  judged  to  be  relatively  low,  in  relation  to  the  the  prevalence 
and  impact  of  the  condition  (Indexi),  plus  a  few  others  that  are  perceived  to  be 
critical,  independently  of  degree  of  prevalence.  The  set  of  target  conditions, 
defined  in  this  manner,  contains  1 3  (only  3  items  not  contained  in  both  groups) 
medical  conditions,  listed  here  in  ascending  order  (ascending  order  of  preparedness) 
of  their  score  on  Indexi : 

1)  Psychological  Transient  Situational  Disorders  (least  well  prepared]  (.79) 

2)  Myocardial  Infarction/Heart  Attack  (.82) 

3)  Chest  Pain  (.94) 

4)  Head  Injury  (1 .00) 

5)  Dermatitis/Skin  Rashes  (1 .05) 

6)  Fungal  Infections/Pulmonary  Mycosis  (1 .05) 

7)  Meningitis  (1  06) 
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TABLE  7 

Ratings  of  Preparedness  in  Relation  to 
Commonness,  Importance  &  Difficulty 
(descending  order  of  Preparedness) 


cx)NDrriON 

P3-INDEX  (see  text) 

1  OTITIS  /  EAR  INFECTIONS 

1.765 

2  DIARRHEA 

1.705 

3  URETRITIS/ EPIDIDYMITIS 

1.525 

4  PROSTATITIS 

1.504 

5  HIATAL  HERNIA 

1.439 

6  COLDS  &  U.R.I'S 

1  439 

7  G.l.  flu 

1.424 

8  GASTROENTERITIS 

1.424 

9  BRONCHITIS 

1.419 

1  0  PNEUMONIA 

1.415 

1  1  INGUINAL  HERNIA 

1.399 

1  2  ORTHOPEDIC  STRAINS  &  SPRAINS 

1.391 

1  3  TRAUMA  /  LACERATIONS  &  CONTUSIO 

1.312 

1  4  APPENDICITIS 

1.309 

1  5  RENAL  CALCULUS  /  KIDNEY  STONES 

1.296 

1  6  HEMATURIA  /  BLOODY  URINE 

1.251 

1  7  HEADACHE 

1.235 

1  6  GASTROINTESTINAL  ULCER 

1.229 

t  9  TORSION  TESTICLE 

1.183 

2  0  ORTOPEDIC  FRACTURES 

1.172 

21  HEMAFECIA/HEMATOCHEZIA  (BLOOD 

1.140 

2  2  MENINGITIS 

1.063 

23  FUNGAL  INFECTIONS  /  PULMONARY  M 

1 .050 

2  4  dermatitis /SKIN  RASHES 

1.048 

2  5  HEAD  INJURY 

1 .002 

2  6  CHEST  PAIN 

0.974 

2  7  MYOCARDIAL  INFARCTION  /  HEART  A 

0.824 

2  8  PSYCHOLOGICAL  TRANSIENT  SITUATl 

0.794 

8)  Hemafecia/Bloody  Stools  (1.14) 

9)  Orthopedic  Fractures  (1.17) 

10)  Torsion  Testicle  (1.18) 

11)  Gastrointestinal  Ulcer  (1.23) 

12)  Renal  Calculus/Kidney  Stones  (1.30) 

13)  Appendicitis  (1.31) 

Basic  Science  Preparation  for  the  Target  Medical  Conditions 

In  addition  to  rating  the  Commonness,  Importance  etc.  for  each  of  the  medical 
conditions  provided  in  the  survey  form,  respondents  were  also  asked  to  rate  for 
each  condition  (e  g.,  "Chest  Pain")  several  topics  of  biomedical  science  (sometimes 
clinical  science)  pertinent  to  the  condition  in  terms  of  their  Familiarity  with  the  topic, 
how  Important  they  viewed  the  topic  to  being  able  to  deal  effectively  with  the 
particular  medical  condition,  how  Difficult  they  felt  the  topic  was  to  learn  and 
understand  well,  and  how  well  they  judged  that  the  training  of  the  corpsman 
Prepares  corpsmen  with  regard  to  the  topic.  Results  from  these  items  of  the 
questionnaire  are  presented  in  this  section.  Because  of  the  extensiveness  of  these 
data,  the  presentation  will  be  confined  to  the  thirteen  Target  medical  conditions 
described  directly  above. 

Table  8  gives  the  results.  One  way  to  view  these  results  is  in  terms  of  Preparedness 
for  a  topic,  relative  to  the  perceived  Importance  and  Difficulty  of  the  topic.  An 
index,  Index2,  of  this  relationship  was  calculated  as  the  square  root  of  the  ratioof 
the  square  of  Preparedness  and  the  product  of  Importance  and  Difficulty 

Index2  *  (Preparedness^ /(Importance  x  Difficulty)]*''^ 

and  is  given  in  the  Table.  The  Table  also  lists  the  medical  conditions  from  the  last 
section  in  ascending  order  of  perceived  preparedness  of  the  corpsman  for  handling 
this  type  of  condition,  also  as  defined  in  the  last  section.  Hence,  for  instance, 
"Psychlogical  Transient  Situational  Disorders"  are  listed  first  in  the  Table  because 
this  item  was  the  medical  condition  respondents  judged  the  one  for  which  corpsmen 
were  least  well  prepared  (relative  to  the  Importance  and  Difficulty  of  that  medical 
condition).  Within  this  topic,  respondentsjudged  that  corpsmen  were  least  well 
prepared  in  the  area  of  "characteristics  of  personality  disorders,"  relative  to  the 
Importance  and  Difficulty  of  this  topic  in  handling  "Psychological  Transient 
Situational  Disorders."  In  the  medical  condition  for  which  respondentsjudged 
corpsmen  to  be  second-to-least  well  prepared.  Heart  Attack,  respondents  believed 
that  corpsmen  were  least  well  prepared  in  the  biomedical  science  area  of 
"mechanisms  of  arrhythmias."  By  inspecting  the  rest  of  Table  8,  the  reader  can  see 
the  judged  preparedness  of  corpsmen  in  key  basic  science  topics  associated  with 
each  of  the  thirteen  special  medical  conditions  defined  in  the  last  section.  The 
information  which  is  captured  in  Table  8  for  the  target  medical  conditions  from  the 
last  section  is  given  in  Appendix  1  for  the  entire  set  of  28  medical  conditions  included 
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in  the  survey.  Such  information  should  be  informative  in  guiding  curricular 
planning. 


INSERT  TABLE  8  ABOUT  HERE 

basic  scl.  prepared/  Imp  x  diff  for  target  13  cor.ds. 


TABLE  8 

Preparedness  in  Relation  to  Importance  & 
Difficulty  for  Basic  Science  Topics  Pertinent  to 
13  Selected  Medical  Problem  Areas  (see  text) 

(higher  number  indicates  higher  Preparedness) 


1 

OONOmON 

PSYCHOIOGICAL 

SUB-TOPICS 

SYMPTOMS  OF  DRUG/ALCOHOL  ABUSE 

INDEX  (8««  text) 

0.951 

2 

PSYCHOLOGICAL 

SITUATIONAL  ADJUSTMENT  REACTION 

0.822 

3 

PSYCHOLOGICAL 

CHARACTER  OF  PERSONAUTY  DISOR 

0.747 

4 

HEART  ATTACK 

MYOCARDIAL  METABOUSM(ISCHEMIA) 

0.728 

5 

HEART  ATTACK 

CARDIAC  FUNCTION 

0.794 

6 

HEART  ATTACK 

MECHANISMS  OF  ARRHYTHMIAS 

0.600 

7 

CHEST  PAIN 

CARDIAC  ELECrmOPHYSIOLOGY 

0.662 

8 

CHEST  PAIN 

THORACIC  ANATOMY 

1.072 

9 

CHEST  PAIN 

DIFFERENTIAL  DIAGNOSIS 

0.889 

1  0 

HEAD  INJURY 

NEURAL  ANATOMY 

0.781 

1  1 

HEAD  INJURY 

CEREBRALVASCULAR  ANATOMY 

0.757 

12 

HEAD  INJURY 

OSMOTIC  DIURETICS 

0.684 

13 

DERMATITIS 

TOPICAL  TREATMENTS  /  DERMATITIS 

1.118 

14 

DERMATITIS 

HISTOLOGICAL  STRUCTUFE  OF  SKIN 

1.258 

15 

DERMATITIS 

NUTRITIONAL  INTEGRITY  OF  SKIN 

1.339 

16 

FUNGAL  INFECTION 

PULMONARY  PHYSIOLOGY 

0.961 

1  7 

FUNGAL  INFECTON 

METABOLISM  OF  LYMPH  NODE  CALCIF 

0.700 

18 

FUNGAL  INFECTION 

ANATOfvIY  OF  THE  LUNGS 

1.092 

1  9 

MENINGITIS 

INFECTIOUS  AGENTS  A  BLOOD-BRAIN 

0.916 

20 

MENINGITIS 

MECHANISMS  OF  NUCLEAL  RIGIDITY 

0.982 

21 

MENINGITIS 

EXAMINATION  OF  CRANIAL  NERVE  FU 

0.923 

22 

BLOODY  STOOL 

INFECTIOUS  AGENTS  IN  THE  G.l.  T 

1.207 

23 

BLOODY  STOOL 

ANATOMY  OF  THE  G.l.  TRACT 

0.858 

24 

BLOODY  STOOL 

DIFFERENTIAL  DIAGNOSIS 

0.809 

25 

FRACTURES 

INFECTIOUS  PROCESSES  IN  BONE 

0.940 

26 

FRACTURES 

SECONDARY  PATHOLOGICAL  EFFECTS 

0.915 

27 

FRACTURES 

PHYSIOLOGY  OF  BONE  GROWTH  &  KNI 

0.951 

28 

TORSION  TESTICLF. 

UROGENITAL  ANATOMY 

1.079 

29 

TORSION  TESTICLE 

GENITAL-RECTAL  EXAMINATION 

1.146 

30 

TORSION  TESTICLE 

DIFFERENTIAL  DIAGNOSIS  (EDIDIDY 

1.041 

31 

G.I.  ULCER 

PHYSIOLOGY  OF  G.l.  SECRETION 

0.983 

32 

G.l.  ULCER 

DIFFERENTIAL  DIAGNOSIS 

1.023 

33 

G.l.  ULCER 

MECHANISMS  OF  ULCERATION 

0.981 

34 

KIDNEY  STONES 

MECHANISMS  OF  REFERRED  PAIN 

1.051 

35 

KIDNEY  STONES 

DIFFEREIfriAL  DIAGNOSIS 

1.026 

36 

KIDNEY  STONES 

UROGENITAL  ANATOM')' 

1.094 

37 

APPENDICITIS 

MECHANISMS  OF  REFERRED  PAIN 

1.034 

38 

APPENDICITIS 

ABDOMINAL  ANATOMY 

1.097 

39 

APPENDICITIS 

NON-S'JRGICAL  TREATMENT  OF  APPEN 

1.111 

STUDIES  OF  BASIC  SCIENCE  KNOWLEDGE  IN  RELATION  TO  CLINICAL  REASONING 


Directed  by  the  findings  of  the  questionnaire,  studies  were  conducted  to 
determine  students’  knowledge  of  basic  science  pertinent  to  working  with 
important  types  of  medical  Problem  Areas  a  corpsman  sees  and  to  determine  their 
ability  to  apply  this  knowledge  usefully  in  these  types  of  cases. 

Method 

Materials 

Investigative  tools  were  developed  for  determining  students'  understanding 
and  application  of  the  selected  biomedical  science  concepts  and  topics  to  clinical 
problems.  A  major  component  of  these  tools,  which  we  have  called  a  "Probe  Set," 
has  been  used  in  similar  studies  within  civilian  medicine  (e.g.,  Feltovich,  Spiro,  & 
Coulson,  1989).  One  such  Probe  Set  was  developed  for  each  of  the  four  Medical 
Problem  Area  we  studied  (listed  later).  The  Probe  Set  is  a  structured  set  of  discussion 
questions  that  is  derived  from  a  conceptual  analysis  of  the  problem  area.  The  four 
Probe  Sets  used  are  given  as  Appendix  B. 

The  Probe  Set  has  a  carefully  designed  structure  which  addresses  specific 
features  of  the  students'  experience,  knowledge,  and  cognitive  behavior.  Probe  Sets 
were  partitioned  into  the  following  categories  of  questions: 

Clinical  skills.  The  first  part  of  a  Probe  Set  begins  with  a  medical  clinical  case 
which  is  progressively  described  (further  elaborated  and  filled-in  as  information  is 
progressively  presented)  in  which  understanding  of  a  particular  problem  area  and  its 
related  topics  and  concepts  are  germane  to  appropriate  handling  of  the  case. 
Performance  on  these  cases  by  students  is  used  to  assess  clinical  reasoning  skills, 
background  knowledge,  understanding  of  basic  science  relevant  to  the  case,  and 
possible  effects  of  misconceptions  students  may  hold.  Several  specific  stages  in  the 
clinical  reasoning  process  (e.g.,  Barrows  &  Feltovich,  1987)  were  assessed: 

Hypotheses  generation  (the  ability  to  assess  the  clinical  situation  and  to 
recognize,  recall,  or  formulate  a  differential  diagnosis). 

Evaluative  assessment  (the  ability  to  determine  the  possible  seriousness  of  the 
situation). 

Self-knowledge  assessment  (the  ability  to  recognize  the  limita  cions  of  one's 
knowledge  and  to  determine  what  has  to  be  learned  or  further  discovered 
from  the  case  in  order  to  either  decide  among  the  medical  possibilities  or  to 
refine  the  possible  differential). 

Clinic<  I  appraisal  (the  ability  to  evaluate  the  patient's  signs  and  symptoms  in 
order  to  recognize  the  emergence  of  an  unmanageable  situation). 
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Basic  science  knowledge.  The  second  part  of  the  Probe  Set  asked  the  student 
(or  the  "subject"  more  generally)  to  discuss  broadly  and  deeply  biomedical 
topics/concepts  germane  to  the  medical  problem  area  being  studied.  This  was 
initially  done  without  any  prompting,  i.e.,  without  any  cues  or  feedbak  which  would 
aid  the  student).  Follow-up  questions  become  progressively  more  specific,  taking 
the  student  from  general  concepts  to  specific  knowledge  about  anatomical 
structures  and  physiological  and  biochemical  processes  relevant  to  the  topic. 

Basic  science-'clinicai  linkers.  The  last  part  of  the  Probe  Set  returns  to  another 
clinical  case  scenario  dealing  with  the  same  type  of  medical  problem  area  (e.g.,  a 
gastrointestinal  problem)  in  which  questions  about  causative  or  etiological 
mechanisms  were  asked  in  addition  to  diagnoses  (and  other  information  asked 
under  "clinical  skills"  above).  The  specific  nature  of  the  probing  described  in  the  last 
subsection,  Basic  Science  Knowledge)  may  have  refreshed  the  students'  memories 
about  applicable  biomedical  knowledge,  causing  them  to  recall  and  apply 
knowledge  that  they  were  unable  to  use  when  questioned  in  the  earlier  clinical 
reasoning  exercises  described  above.  Finally,  subjects  were  given  an  explanatory 
mechanism  (e.g.,  a  pathophysiological  mechanism,  such  as  the  "inability  to  digest  or 
absorb  fats  ")  for  the  patient  problem  and  were  asked  to  describe  how  that 
mechanism  could  account  for  the  the  patient's  given  condition  (signs  and  symptoms) 
or  were  asked  to  infer  the  kinds  of  signs  and  symptoms  such  a  pathological 
mechanism  might  produce  in  a  patient.  At  times  they  were  given  a  diagnosis  and 
asked  to  explain  the  biomedical  mechanisms  involved  in  a  useful  treatment. 

Groups  Studied/Subjects 

It  was  initially  planned  to  study  seven  students  from  the  IDC  population  and  seven 
medical  students  on  each  of  the  four  medical  problem  areas  selected. 

As  it  turned  out.  Submarine  Independent  Duty  Corpsmen  at  various  stages  in 
their  training  program,  active  duty  submarine  corpsmen,  and  former  submarine 
corpsmen  acting  as  enlisted  instructors  were  studied.  Submarine  Independent  Duty 
Corpsmen  come  from  a  wide  variety  of  occupational  and  training  backgrounds  but 
one  feature  they  generally  had  in  common  was  a  fairly  broad  range  of  clinical 
experiences.  Because  of  human  subjects  anonymity  requirements  it  is  not  possible  to 
identify  individual  corpsmen  regarding  detailsof  their  individual  training  and 
clinical  experience.  However  their  clinical  experience  was  extensive.  A  typical  group 
of  IDC  subjects,  studied  on  a  particular  problem  area  with  a  Probe  Set,  had  clinical 
experience  ranging  from  an  average  of  five  to  twelve  years.  This  clinical  work 
experience  was  in  addition  to  particular  clinical  training  courses  these  men  may  have 
had  For  various  reasons,  involving  factors  such  as  progress  in  the  NUMI  curriculum, 
more  than  seven  subjects  were  studied  in  the  IDC  groups.  As  many  as  fifteen  and  as 
few  as  nine  subjects  were  studied  in  the  IDC  groups.  Over  the  course  of  the  project 
Submarine  IDC  students  from  three  different  NUMI  classes,  active  duty  Submarine 
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corpsmen  from  commisioned  boats,  and  some  enlisted  NUMI  instructors  were 
studied. 

For  purposes  of  comparison,  groups  of  second  year  medical  students  from  two 
different  Southern  Illinois  University  School  of  Medicine  classes  were  also  studied 
using  the  same  Probe  Sets.  Second  year  medical  students  generally  had  received 
extensive  theoretical  medical  basic  science  training  but  very  limits  clinical 
experience.  Seven  medical  students  were  studied  in  one  problem  area,  with  six 
subjects  serving  in  the  other  three  medical  problem  areas  which  were  used  in  the 
studies. 

Medical  Problem  Areas  Studied 


Because  of  the  high  profile  of  Gastro-intestinal  problems  identified  in  the 
Survey  process,  two  medical  problem  area  Probe  Sets  were  developed  from  this  area: 
one  centered  on  digestive  and  absorptive  properties;  and,  one  centered  on 
swallowing  and  aboral  food  movement  properties.  Another  problem  area  Probe  Set 
was  developed  around  the  phenomenon  of  chest  pain,  and  one  was  related  to  head 
trauma.  Cases  were  based  on  real  patient  cases  provided  by  medical  consultants  or, 
in  a  few  instances,  from  write-ups  in  medical  literature.  Inspection  of  Figure  2, 


INSERT  FIGURE  2  ABOUT  HERE 

(Imp-Oiff  with  connections  showing  coverage  of  probes) 


which  gives  the  Medical  Problem  Areas  and  their  judged  Importance  and  Difficult 
from  the  results  of  our  s-jrvey,  shows  the  coverage  of  these  problem  areas  that  the 
researchers  considered  to  1;.  *  accomplished  by  the  Probe  Sets  which  were  designed. 

In  short,  it  was  believed  that  the  sets  used  made  pertinent  contact  with  the  basic 
science  necessary  to  handle  many  of  the  Important/Difficult  problem  areas  well.  For 
descriptive  purposes  the  Probe  Sets  were  coded  as  follows  (it  should  be  noted  that 
although  a  particular  case  below  may  be  described  only  in  terms  of  its  ultimate 
answer, e  g.,  "Lactase  Deficiency,"the  cases  were  chosen  so  that  a  wide  variety  of 
conditions  a  corpsman  sees  would  be  relevant  to  consider  in  decifering  each 
problem--i.e.,  the  cases  had  "Logical  Competitor  Sets"  [Feltovich,  Johnson,  Moller,  & 
Swanson,  1984]  quite  pertinent  to  the  work  of  the  corpsman); 

Problem  area _ Clinical  skills  case  Basic  Science  Topics _ Mech.  /Linker  Case 


GI-1 

NEURO 


Atypical  Appendix  Digestions  Lactase  deficiency 

(retroceal)  Absorption  (Idiopathic) 


Intracranial 

Hematoma 


Central  Nervous  Brain  tumor 
System  (Glioma) 
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Important  &  Difficult  (80) 


MEDICAL  AREAS  COVERED 
BY  TESTING  MATERIAL 


No.  Rating  both 
Important  &  Difriculi 


73  M.  I./HEART  ATTACK 

57  MENINGITIS - 

53  TORSION  TESTICLE 
52  CHEST  PAIN-— 


ChestPain  (Probe  Set) 


50  HEAD  INJURY - 

47  APPENDICTIS . . 

34  PSYCHOLOGICAL  T.S.D.. 


34  GASTROINTESTINAL  ULCER 
29  ORTHOPEDIC  FRACTURES 


^^adjnjwy  ^robe  Set) 


GI 1-2  (Probe  Seta) 


26  RENAL  CALCULUS/KIDNEY  STONES . 

19  HEMAFECIA  (BLOODY  STCX)LS)  . . 

13  HEMATURIA/BLOODY  URINE 
9  HERNIA,INGUINAL 

9  FUNGAL  INFECTIONS/ PULMONARY  MYCOSIS 
8  TRAUMA/LACERATIONS  &  CONTUSIONS 
8  PNEUMONIA 
6  HIATAL  HERNIA 
5  ORTHOPEDIC  STRAINS  &  SPRAINS 
3  COLDS  &  UPPER  RESPIRATORY  INFECTIONS 
2  DERMATITIS/SKIN  RASHES 

2  GASTROENTERITIS  . . 

2  G.I.  FLU  . 

1  OTITIS/EAR  INFECTIONS 

1  HEADACHE  _ 

1  BRONCHITIS 
0  PROSTATITIS 
n  DIARRHEA 

0  URETHRITIS/EPIDIDYMITIS 


Figure  2.  Important  and  difficult  medical  problem  areas  covered  by  laboratory 
"Probe  Sets"  (tests  of  knowledge). 


CHEST  PAIN 

Pulmonary 

Cardiovascular 

Anxiety  neurosis 

Embolis 

System 

(Non-autonomia) 

GI-2 

Esophagitis 

Swallowing  & 

Achalasia 

(hematemesis) 

Aboral  movement 

(LE.S.  spasm) 

Procedure 

Subjects,  in  individual  sessions,  were  given  each  question  of  a  Probe  Set  in 
order  (see  Appendix  B),  in  writing  and  directed  to  answer  orally  as  completely  as 
they  could  with  no  time  constraints.  That  is,  the  subjects  were  asked  to  verbalize  all 
their  thoughts.  They  were  encouraged,  and  prompted  by  the  experimenters,  to 
verbalize  their  thoughts  when  there  were  long  periods  of  silence.  An  experimenter 
was  present  to  administer  the  procedure.  Sessions  lasted  from  about  45  min.  to  1  1/2 
hours,  depending  on  the  subject.  Subjects  responses  were  tape-recorded  and 
transcribed  for  later  scoring  and  analysis. 


Probe  Set  Keys/  for  Scoring  and  Analysis 

Answer  keys  for  the  Probe  Sets  were  derived  for  the  four  Probe  Sets  by  expert 
basic  scientists  pertinent  to  a  problem  area  (e.g.,  a  cardiovascular  physiologist  for  the 
area  of  "chest  pain"and  general  physician  clinicians  without  regard  to  any 
performance  level  that  might  be  expected  from  subjects  taking  the  tests.  In  order  to 
perform  perfectly  a  subject  would  have  to  have  the  combined  skills  of  several  experts 
in  a  variety  of  disciplines  and  medical  sub-specialties,  a  level  of  performance  which 
was  never  anticipated  nor  realized.  The  generation  of  the  answer  keys  was  simply  to 
create  the  basis  for  a  scoring  system  so  that  comparative  levels  of  performance 
among  subjects  could  be  assessed  over  a  range  of  different  knowledge  areas. 

All  subject  responses  were  scored  by  project  investigators  using  these  keys, 
with  consultation  with  medical  professionals  and  basic  biomedical  scientists  when 
needed  (e  g.,  to  ask  whether  two  responses  meant  the  same  thing,  or  to  ask  if  a 
response  not  listed  in  the  key  was  reasonable). 


Results 


Method  of  Analysis 


In  each  of  the  three  main  sections  of  the  Probe  Sets,  Clinical  Skills,  Basic 
Science  Knowledge,  and  Basic  Science  -  Clinical  Linkers  the  method  of  analysis  was 
the  same.  The  scores  of  all  subject  groups.  IDC  Class-1  (NUM1 1 68  Class),  IDC  Class-2 
(NUM1 172  Class),  IDC  Class-3  (NUM1 173  Class),  Corpsmen  (active  duty  corpsmen  from 
boats  in  port).  Instructors  (NUMI  Enlisted  Instructors),  and  SlU  students  (second  year 
medical  students  from  Southern  Illinois  University)  were  compared  by  analysis  of 
variance  to  determine  if  there  was  between  group  variation  that  was  greater  than 
within  group  variation  at  the  p<0.05  level  of  significance.  When  there  was 
significant  differences  among  the  groups,  individual  comparisons  were  made  among 
Least  Square  Means  of  the  different  subject  groups  (also  assuming  a  p<0.05  level  of 
significance). 

Clinical  Skills 


[1]  Hypothesis  generation  (differential  diagnosis)  as  part  of  clinical 
reasoning 

Recall  that  in  each  of  the  four  Probe  Sets  subjects  were  first  required  to 
perform  differential  diagnosis  on  a  clinical  case  pertinent  to  the  subject  of  the 
Probe  Set.  Tables  illustrates  the  results  of  subjects'  performance.  There  were 
no  significant  differences  in  the  scores  obtained  by  subjects  from  any  of  the 
groups  on  either  initial  or  final  diagnosis  (recall  that  on  some  Probe  Sets 
subjects  were  asked  to  give  a  tentative  differential  diagnosis  after  having  been 
presented  partial  information  from  a  case-initial  diagnosis--and  again  after 
receiving  the  remainder  of  the  information  about  the  patient,  the  final 
diagnosis)  on  any  of  the  four  Probe  Sets,  't  should  be  noted  that  even  though 
the  SlU  students  and  Navy  personnel  did  ,iot  appear  to  differ  in  theirdiagnostic 
ability  on  our  exercises,  comparison  of  all  subjects  mean  scores  with  the  total 
possible  scores  for  each  case  (given  in  parentheses  within  Table  9  e.g,  means  of 
about  0-5,  when  cases  had  possible  scores  ranging  from  9-22),  suggests  that 
none  of  the  groups  is  exploring  the  reasonable  possible  explanations  in  a 
particularly  rich  manner. 


INSERT  TABLE  9  ABOUT  HERE 
(Subjects  on  initial  case,  each  probe  set) 


[2]  Evaluative  Assessment  (Discriminating  seriousness  of  diagnoses) 

[3]  Self-knowledge  Assessment  (Knowing  what  knowledge  isyet  needed 
to  accomplish  diagnosis) 

[4]  Clinical  Assessment  (Recognition  of  the  emergence  of 
un  manageability/emergency) 
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TABLE  9 

Clinical  Skills:  Hypothesis  Generation  (Differential  Diagnosis) 
(Beginning  Section  of  Probe  Sets) 


PROBLEM 

AREA 

possible 

score 

IOC 

Class-1 

IOC 

Class-2 

IOC 

Ciass-3 

Corpsmen 

Instructors 

SlU  students 

GI-1 

Appendix 

number  of 
subjects 

13 

12] 

15] 

IS] 

12] 

11] 

[6] 

Initial  Ox 

2.0 

24 

1.8 

2.0 

1.0 

2  5 

Final  Dx 

2.5 

2.2 

3.6 

2.5 

3.0 

4.2 

GI-2 

Esophagitis 

21 

number  of 
subjects 

[4] 

(51 

12) 

[6] 

Initial  Ox 

4.5 

36 

3.5 

4.5 

Final  Ox 

1.75 

0.6 

1.5 

2  5 

CHEST  PAIN 
Pulmonary 
Embolis 
number  of 
subjects 

22 

(9) 

17] 

Final  Dx 

2.6 

1.9 

NEURO  9 
Hematoma 


number  of  (9)  (6] 

subjects 

Final  Dx  2  0  15 


Note:  There  were  no  significant  differences 


As  part  of  the  clinical  case  vignettes  that  subjects  encountered  at  the  beginning 
of  each  Probe  Set,  in  addition  to  diagnosis  they  were  required  to  do  three 
additional  things:  1)  Of  the  medical  conditions  in  their  differential,  to  assess 
the  comparative  serious  of  the  items,  2)  To  determine  what  further 
information  about  the  patient,  beyond  what  was  given,  would  be  needed  to 
more  firmly  establish  the  diagnosis,  and  3)  To  specify  any  changes  (e.g.,  newly 
emerging  signs  and  symptoms)  th;it  should  be  looked  for  in  the  patient’s 
condition  that  would  signal  that  the  patient  is  "going  bad,"  degenerating  into 
an  emergency.  Table  10  illustrates  the  results.  There  were  no  significant 
differences  in  the  scores  obtained  by  subjects  in  any  of  the  groups  on  any  of 
these  items  in  any  of  the  Probe  Sets. 


INSERT  table  10  ABOUT  HERE 
(Clinical  follow-up  initial) 


There  were  two  clinical  cases  represented  in  our  Probe  Sets  that  fairly  signaled 
the  need  to  consider  greatdanger  for  the  patient,  one  involving  increased 
intercranial  pressure  and  the  other  a  case  of  anxiety  neurosis,  mimicking  many 
of  the  indications  of  Myocardial  Infarction  (heart  attack).  Corpsmen  subjects 
were  better  able  recognize  the  presence  of  increased  intercranial  pressure, 
more  likely  to  MEDEVAC  the  patient,  and  more  likely  to  start  appropriate 
treatment  for  this  emergency  situation  (see  Table  1 1).  Regarding  the  possible 
heart  attack,  Corpsmen  and  medical  students  were  equally  likely  to 
recommend  MEDEVAC.  Given  that  the  "Heart  Attack-looking"  case  was 
actually  a  case  of  anxiety,  it  is  not  clear  to  the  researchers  whether  suggesting 
medivac  for  this  case  was  the  optima!  thing  to  do.  But,  it  is  clearly  a  danger¬ 
signaling  situation,  so  being  cautious  is  the  prudentthing  to  do  (especially 
since  corpsmen  have  told  usthattheydo  not  feel  well  prepared  for  dealing 
with  psychological  disorders. 


INSERT  TABLE  11  ABOUT  HERE 
(detecting  danger) 


Basic  Science  Knowledge 


As  has  been  described  in  earlier,  within  each  Probe,  subject  matter  tests  dealing 
with  the  basic  biomedical  science  knowledge  pertinent  to  the  topic  of  the 
Probe.  These  were  widely  ranging  over  the  subject  matter,  covering  levels  of 
knowledge  from  minute  (e  g.,  cellular)  to  gross  (gross  anatomical).  Both 
structural  properties  (again,  anatomy)  and  processes  (e  g.,  physiology 
biochemistry)  were  covered.  The  results  of  these  assessments  are  given  in  the 
remainder  of  this  section. 

GI-1  (Digest  on  &  Absorption) 


2C 


TABLE  10 

Clinical  Skills:  Evaluative,  Self-knowledge,  and  Clinical  Assessment 


PROBLEM  possible 

IDC 

IOC 

IOC 

Corpsmen 

Instructors 

SlU  students 

AREA  score 

Class-1 

Class-2 

Class-3 

61-1 

Appendix 

number  of 
subjects 

(2] 

15] 

(51 

(21 

(11 

(61 

Evaluative 

Assessment 

4 

1.0 

1.6 

1.6 

2.0 

1.0 

1.3 

Self  knowledge 

12 

2  S 

2.6 

3.0 

1.5 

3.0 

1.8 

Clinical 

Assessment 

4 

2  5 

2.2 

24 

30 

1.0 

13 

61-2 

Esophagitis 

number  of 
subjects 

14) 

(51 

(21 

(61 

Evaluative 

Assessment 

2 

1.3 

1.0 

2  0 

1.3 

Self  knowledge 

10 

4,0 

1.4 

4.5 

3  3 

Clinical 

Assessment 

8 

1.5 

12 

1.5 

2.0 

CHEST  PAIN 

Pulmonary 

Embolis 

number  of 
subjects 

(91 

(7) 

Evaluative 

Assessment 

22 

2  1 

1.6 

Self  knowledge 

2 

0.44 

0  43 

Clinical 

Assessment 

18 

2  3 

3  3 

NEURO 

Hematoma 

number  of 
subjects 

(91 

(61 

Evaluative 

Assessment 

5 

0.78 

0  83 

Self  knowledge 

3 

oil 

0  33 

Clinical 

1 1 

18 

2  8 

Assessment 

Note:  There  were  no  significant  differences 


TABLE  11 

HANDLING  DANGER  IN  CLINICAL  SITUATIONS 


N 

Recognize  Increased 
Intercranial  Pressure 

Would 

MEDEVAC 

Give  Osmotic 
Diuretic 

HEMATOMA 

(INTERCRANIA 

L 

PRESSURE) 

IDC-CLASS  3 

9 

9/10  =  90% 

6/9  *  67% 

3/9  =  33% 

SIU 

6 

4/6  *  67% 

1/6  =  16% 

0/6  =  0% 

CHEST  PAIN 
(ANXIETY) 

inC-CLASS  3 

9 

4/9  =  44% 

SIU 

7 

3/7  =  43% 

Table  1 2  illustrates  the  results.  There  were  no  significant  differences  in  the 
scores  obtained  by  subjects  in  any  of  the  groups  of  Navy  personnel  on  any  of 
the  topics  (Structures,  Substances,  Cell-types,  Transport)  assessed  in  this  subject 
area.  However,  on  every  topic  the  scores  obtained  by  the  medical  students 
were  dramatically  higher. 


INSERT  TABLE  12  ABOUT  HERE 
BS--Olg«st  and  abtorb 


GI-2  (Swallowing  &  Aboral  Movement  of  Food) 

Table  13  illustrates  the  results.  There  were  no  significant  differences  in  the 
scores  obtained  by  subjects  in  any  of  the  groups  of  Navy  personnel  (IDC  Class-2, 
IDC  Class-3,  and  Instructors)  on  any  of  the  topics  (Structures,  Substances, 
Neuro-endo  Control,  Neural  Systems,  Innervation,  and  Contractile)  assessed  in 
this  subject  area.  The  scores  obtained  by  the  medical  students  were 
significantly  (and  greatly)  higher  than  those  from  all  the  Navy  groups. 


INSERT  TABLE  13  ABOUT  HERE 
BS--moti1lty 


CHEST  PAIN  (Heart  &  Cardiovascular  System) 

Table  14  illustrates  the  results.  In  this  subject  area  nine  members  from  ID\- 
Class-3  (NUMI  1 73  Class)  and  seven  SlU  students  were  subjects  for  this  Probe 
Set.  Scores  obtained  by  SlU  students  on  all  topics  (Structures,  Substances, 
Cell-types,  Vessel  Size)  except  Compliance  were  significantly  higher  than  those 
obtained  by  the  student  corpsmen. 


INSERT  TABLE  14  ABOUT  HERE 
(BS--eh«st  p«1n) 


NEURO  (Central  Nervous  System) 

Table  15  illustrates  the  results.  On  these  topics,  nine  members  from  IDC  Class-3 
(NUMI  173  Class),  different  from  the  nine  studied  with  the  CHEST  PAIN  Piobe 
Set,  and  seven  SlU  students,  also  different  from  the  seven  studied  with  the 
CHEST  PAIN  Probe  Set,  were  e''amined.  On  every  topic  studied  (Structures, 
Cranial  Nerves,  Substances,  and  Cell-types)  the  group  of  SlU  students  obtained 
significantly  (sometimes  greatly)  higher  scores. 


INSERT  TABLE  15  ABOUT  HERE 
BS-head 


In  the  basic  science  knowledge  sections  of  the  four  probe  sets  there 
were  certain  topic  items  (Structures,  Substances,  and  Cell-types)  common  to 
three  or  more  of  the  four  Probe  Sets  (GI-1,  GI-2,  CHEST  PAIN,  and  NEURO). 
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TABLE  1 2 


Results  of  Probe  Sets  on  Basic  Science  Knowledge:  Gl*1  (Digestion  &  Absorption) 


SUBJEa 

AREA 

possible 

score 

IOC 

Class-1 

IOC 

Class-2 

IOC 

Class-3 

Corpsmen 

Instructors 

SlU  students 

number  of 
subjects 

(21 

151 

(51 

(21 

(11 

(61 

Structures 
(e.g.  villi) 

8 

1.5 

2.4 

3.0 

1.5 

3.0 

6.7  *p<(.0008) 

Substances 
(e.g.  pepsin) 

45 

7  5 

6.4 

9.2 

4.0 

9.0 

29.3*p<(.0001) 

Cell-Types 
(e.g.  goblet) 

8 

0.5 

0.4 

0.0 

0.0 

0.0 

6.5  *p<(.000l) 

Transport  10 

(e.g.  diffusion) 

3  5 

2.0 

1.6 

0.0 

1.0 

7  2  *p<(.0004) 

Note:  *  indicates  significance 


TABLE  13 


Results  of  Probe  Sets  on  Basic  Science  Knowledge;  GI-2  (Swallowing  &  Aboral  Movement) 


SUBJcCT  possible 

AREA  score 

IOC 

Class-1 

IOC 

Class-2 

IOC  Corpsmen 

Clas$-3 

Instructors 

SlU  students 

number  of 
subjects 

14] 

IS] 

(21 

(6) 

Structures 
(e^.  esophagus) 

30 

16.5 

16.6 

17.5 

25.5*  p<(.004) 

Substances 
(e.g.  gastrin) 

8 

0.5 

0.4 

1.0 

4.0  *p<(.0001) 

Neuro-endo 

Control 

6 

0.5 

0.2 

0.5 

2.2  *p<(.0008) 

Neural  Systems 
(e.g.  myenteric) 

1 1 

1.3 

0.8 

0.0 

6.7  *p<(.0001) 

Innervation 
(e.g.  of  muscle) 

4 

0.25 

1.4 

1.0 

27  p<(.05) 

Contractile 

13 

3  2 

2  8 

4.5 

7.2  *p<(.005) 

(c.g.  peristalsis) 

Note;  *  indicates  significance 


TABLE  14 

Results  of  Probe  Sets  on  Bask  Science  Knowledge:  CHEST  PAIN  (Heart  &  Cardiovascular  System) 

SUBJECT  possible  IOC  IDC  IDC  Corpsmen  Instructors  SlU  students 

AREA  score  Class- 1  Class-2  Class-3 


number  of 
subjects 

(91 

17] 

Structures  1 7 

(e.g.  atrium) 

8.4 

12.1*p<(.003) 

Substances  2 1 

(e.g.  epinephrine) 

2.7 

15.1*p<(.0001) 

Cell-Types  24 

(e.g.  baroreceptor) 

6  3 

16.1*p<(.0001) 

Vessel  Size  4 

(e.g.  resistance) 

0.0 

0.9  *p<(.0001) 

Compliance  3 

(e.g.  oppositon) 

0.67 

1.1 

Note:  *  indicates  significance 

TABLE  1 5 

Results  of  Probe  Sets  on  Basic  Science  Knowledge:  NEURO  (Central  Nervous  System) 

SUBJECT  possible  IOC  IDC  IDC  Corpsmen  Instructors  SlU  students 

AREA  score  Class-1  Class-2  Class-3 


number  of 
subjects 

19] 

(6) 

Structures  36 

(e.g.  cortex) 

7.6 

20.8*  p<(  0001) 

Cranial  Nerves  48 

17.4 

29.7*p<(02) 

Substances  1 7 

(e.g.  acetylcholine) 

1.0 

8.2  •p<(.000l) 

Cell-Types  12 

(e.g.  nerve  axon) 

1.3 

9.2  *  p<(.000l) 

Note:  *  indicates  significance 


Since  in  every  case  the  mean  scores  of  the  SlU  students  were  significantly 
greater  than  the  mean  scores  of  the  groups  of  navy  personnel  the  ratio  of  the 
mean  scores  of  Navy /SlU  was  calculated.  Table  16  illustrates  the  results.  It  can 
be  seen  by  inspection  of  the  Navy  /  SlU  mean  score  ratios  that  the  performance 
of  the  navy  personnel  was  consistently  better  on  topics  of  a  gross  anatomical 
nature  (Structures)  than  on  eithertopicsof  a  physiological  and  biochemical 
nature  (Substances)  or  topics  of  a  histological  nature  (Cell-types).  It  should  be 
noted  that  the  IDC  Class-3  group  had  not  yet  taken  the  the  NEURO  part  of  the 
NUMI  course  at  the  time  of  the  study.  However,  the  performance  (assessed  by 
mean  score  ratios)  was  not  noticeably  different  than  on  the  other  subject  areas 
where  the  formal  instruction  had  occurred  prior  to  our  testing.  Particularly 
noteworthy  is  the  fact  that  the  same  class,  IDC  Class-3,  had  completed  their 
final  exam  on  the  G.l.  section  of  the  NUMI  course  the  day  before  they  were 
examined  with  the  Probe  Sets  GI-1  and  GI-2  (see  Tables  3  &  4).  The  one 
neurology  topic ,  cranial  nerves,  the  Corpsmen  students  had  studied, 
apparently  quite  soon  before  the  test,  they  scored  better  on. 


INSERT  TABLE  16  ABOUT  HERE 
(ratio  corp/slu  BS  structuros  /procasstas) 


Basic  Science  -  Clinical  Linkers 


On  these  problems  subjects  were  given  pathophysiological  descriptions  (e.g., 
breakdown  of  fat  absorption  mechanisms)  relevant  to  a  patient  and  were 
asked  to  deduce  what  kind  of  clinical  picture  the  patient  would  likely  present. 
Table  17  illustrates  the  results.  In  all  four  problem  areas  and  on  all  topics 
studied  (GI-1,  Absorptive  disorders  &  Lactase  Degficiency;  GI-2,  Motility 
Disorders;  CHEST  PAIN,  Cardiovascular  Disorders;  and  NEURO,  Cranial  Lesions, 
Glioma  prior  to  knowing  correct  diagnosis,  and  Glioma  after  learning  the 
correct  diagnosis)  SlU  students  scored  significantly  higher  than  all  other  groups 
with  one  exception.  On  GI-2  the  SlU  student  mean  scores  on  the  topic  of 
Motility  Disorders  was  not  significantly  greater  than  the  mean  score  of  the 
group  of  two  instructors.  However,  the  instructor  group  was  not  significantly 
different  from  the  other  two  groups  of  novy  personnel  (IDC  Class-2  and  IDC 
Class-3),  and  when  the  three  Navy  groups  were  pooled,  the  pooled  mean  score 
was  significantly  less  than  the  mean  score  of  the  SlU  students.  This  suggests 
that  what  the  classical  first  two  years  of  basic  science  education  in  medical 
schools  engenders  in  students  is  the  ability  to  work  "top  down,"  from  disease 
processes  to  clinical  manifestations;  the  relatively  unspectacular  performance 
of  the  medical  school  students  in  generating  rich  differentials  on  the  clinical 
cases  in  our  studies  suggests  that  the  turning  of  this  knowledge  around 
(Feltovich,  1983),  so  that  it  can  be  elicited  by  clinical  cues,  then  possibly 
progresses  in  the  final,  clinical  years  of  medical  school.  The  biomedical  science 
knowledge  of  the  corpsmen  was  such  that  they  had  difficulty  projecting 
symptoms  from  knowledge  of  pathology. 
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TABLE  1 6 


Basic  Science  -  Topic  items  common  to  two  or  more  Subject  Areas 
Navy  Scores  relative  to  Medical  Students  Scores. 


PROBLEM  Structures 
AREA 


GI-1 

Digestion 

Navy/SIU 

61-2 

Motility 

Navy/SIU 

CHEST  PAIN 
Navy/SIU 

*HEAO  INJURY 
Navy/SIU 


2.3/  6.7  =  34 

16.9/25  5  =  .66 

8.4/ 12.1  =  69 

7.6/208=  .36 


Substances  Cell-types  Cranial  Nerves 


7.2/29.3  =  .24 

.63/  4.0  =  .16 

2.7/ 15.1  =  .18 

1.0/  8.2  =  .12 


.18/  7.2  =  .03 


6  3/16.1  =  .39 

1.3/92  =  14  •*17.4/29  7  = 


59 


Note:  *  indicates  a  topic  for  which  Navy  students  had  only  had  partial  instruction. 
**  indicates  area  of  neurology  for  whicii  Navy  students  had  instruction. 


INSERT  TABLE  17  ABOUT  HERE 
BS-c11nlcaT  Tinkers 


There  was  another  (in  addition  to  those  at  the  beginning  of  each  Probe  Set)  set 
of  clinical  case  scenarios  attached  to  the  end  of  the  Basic  Science -Clinical 
Linkers  section.  Subjects  were  required  to  do  much  the  same  things  as  with  the 
earlier  cases  (see  "Clinical  Skills"  section  above).  In  particular,  sujects  were 
again  tested  for  generating  differential  diagnoses.  Table  18  illustrates  the 
results.  Again  there  were  no  significant  differences  among  any  of  the  navy 
groups.  However,  the  SlU  student  groups  had  significantly  higher  mean  scores 
on  two  of  the  four  problem  areas  (GI-1  and  GI-2)  but  were  not  significantly 
different  from  the  navy  groups  on  the  other  two  (CHEST  PAIN  and  NEURO). 
This  is  in  contrast  with  the  differential  diagnoses  scores  found  in  the  earlier 
section  of  the  study  (see  "Clinical  Skills"  section,  above,  and  Table  9)  where 
there  were  no  differences  at  all  between  navy  groups  and  the  SlU  students. 
This  raises  the  possibility  that  the  exercise  of  working  through  the  Probe  Sets 
may  have  refreshed  the  memories  of  SlU  students  in  ways  beneficial  to 
conducting  the  clinical  exercises. 


INSERT  TABLE  18  ABOUT  HERE 
(«nd  probe  diagnoses  etc.) 


TABLE  1 7 


Results  of  Probe  Sets  on  Basic  Science  Knowledge: 
Clinical  Linkers  (Mechanisms  -  Signs  &  Symptoms) 


PROBLEM 

AREA 

possible 

score 

IOC 

Class-1 

IDC 

Class-2 

IOC 

Cla$s-3 

Corpsmen 

Instructors 

SlU  students 

GI-1 

number  of 
subjects 

12) 

(51 

(51 

[2] 

HI 

(6) 

i 

Absorptive 

Disorders 

10 

0.5 

0.6 

0.6 

1.0 

0.0 

4.8  *p<(.000l) 

Lactase 

Deficiency 

2 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8  *p<(.000l) 

GI-2 

number  of 
subjects 

(4) 

(5) 

(21 

(6] 

Motility 

Disorders 

12 

6.75 

4.2 

7.5  * 

10.0*  p<(.003) 

CHEST  PAIN 

number  of 
subjects 

(91 

(71 

Cardio¬ 

vascular 

Disorders 

10 

3.44 

7.7  *p<(.000l) 

NEURO 

number  of 
subjects 

(9) 

(61 

Cranial 

Lesions 

12 

2  89 

267 

Glioma- 

Initial 

15 

0.11 

2.17*p<(.0002) 

Glioma- 

Final 

6 

Oil 

3  5  *P<(.0001) 

Note:  *  indicates  significance 


TABLE  1 8 

Differential  Diagnosis  for  Cases  at  the  end  of  Probe  Sets 


PROBLEM  possible 

AREA  score 

IDC 

Class-1 

IOC 

Class-2 

IDC 

Class-3 

Corpsmen 

Instructors 

SIU  students 

GM  16 

number  of 
subjects 

[2] 

IS) 

tsi 

[21 

[11 

[61 

Differential  Dx 

Lactase 

Deficiency 

1.0 

1.8 

1.4 

1.5 

3.0 

6.2  *p<(.004) 

GI-2  8 

number  of 
subjects 

[41 

[51 

[21 

[61 

Differential  Dx 

Achalasia 

1.3 

0.4 

10.0 

2.8  *p<(.002) 

CHEST  PAIN  9 

number  of 
subjects 

[91 

(71 

Differential  Ox 

Anxiety  Neurosis 

2  2 

2.4 

NEURO  9 

number  of 
subjects 

[91 

[61 

Differential  Dx 

1.3 

1.5 

Glioma 


Note; 


indicates  significance 


CHANGES  TO  THE  CORPSMAN  PROGRAM  SUGGESTED  BY  SURVEY  RESPONDENTS 


Several  items  in  the  questionnaire  gave  respondents  the  opportunity  to 
characterize  the  corpsman’s  job  and  to  suggest  ways  that  the  Corpsman  Program 
could  be  improved.  Before  presenting  our  own  discussion  o .  the  results  of  the  survey 
and  some  of  our  resulting  recommendations,  it  is  useful  to  examine  the 
recommendations  posed  by  the  respondents  themselves.  This  is  done  in  this  section. 


The  Nature  of  the  Corpman's  Job  on  the  Boat 


Eight  categories  of  activity  associated  with  the  job  of  the  corpsman  were 
provided  for  consideration  by  the  respondents-including  Face-to-face  medical  care. 
Clinical  recording  (logging)  of  medical  care.  Radiation  health,  Immunization, 
Pharmacy  and  medicines.  Environmental  quality.  Occupational  safety,  and  Discharge 
and  transfer  summaries.  Respondents  were  requested  to  estimate  the  percentage  of 
a  corpman's  time  (in  a  typical  week  on  a  boat)  spent  in  each  of  these  activities. 


INSERT  TABLE  19  ABOUT  HERE 
(X  tine  of  corpsman’s  job  estimates) 


The  results  are  presented  in  Table  19.  Face-to-face  medical  care  and  clinical 
recording  (logging)  of  this  medical  care  are  estimated  to  account  for  about  23%  of 
the  corpsman's  job  on  a  submarine.  Duties  associated  with  the  radiation  health 
program  .equire  an  estimated  43%  of  the  corpman’s  time.  The  remaining  34%  of 
the  corpsman's  time  is  spread  across  the  five  other  categories  listed  above  (see  Table 
19).  There  were  no  significant  differences  among  corpsmen,  instructors,  and  medical 
officers  in  their  estimates. 


Suggestions  for  the  Training  of  the  Corpsman 

An  open-response  question  gave  tlie  respondents  the  opportunity  to  suggest 
improvements  for  the  training  of  submarine  corpsmen;  "If  you  could  change  or 
expand  any  three  aspects  of  Submarine  IDC  training  to  better  prepare  the  corpsman 
for  what  he  will  actually  experience  on  the  job,  what  would  they  be?  Even  though 
you  may  have  many  ideas,  please  choose  the  three  most  important  and  write  them  in 
the  box  below  (or,  the  survey  form)."  A  synthesis  of  the  responses  to  this  question  is 
given  in  Table  20. 


INSERT  TABLE  20  ABOUT  HERE 
(open  suggestions  fon  training  changes) 


A  cluster  representing  three  types  of  responses  was  offered  by  a  quite  large 
number  of  respondents.  This  included  a  call  for  increased  clinical/supervised  "hands 


30 


TABLE  19 

THE  IDCS  JOB  ON  THE  BOAT 


Estimate  the  percentage  of  the  corpsman's  time  (in  a  typical  week  on  the 
boat)  spent  on  the  following  activities.  The  percentage  should  add  up  to 
100. 


Face-to-Face  Medical  Care 

% 

13.5 

(±  10.2) 

Clinical  Recording  (logging)  of  Medical  Care 

% 

9.9 

(±  6.2) 

Radiation  Health 

% 

42.9 

(±  19.9) 

Immunization 

% 

2.5 

(±  2.2) 

Pharmacy  and  Medicines 

% 

5.0 

(±4.7) 

Environmental  Quality 

% 

7.4 

(±  5.1) 

Occupational  Safety 

% 

6.9 

(±  5.9) 

Discharge  and  Transfer  Summaries 

% 

2.8 

(±  3.2) 

Other 

% 

10.7 

(±  11.9) 

TOTAL 

100% 

*102.6 

*^000  to  rounding:  exact  figures  give  100% 


Notes:  (1)  No  significant  differences  in  estimates  among  Corpsmen, 
Instructors,  Medical  Officers 

(2)  Face-to-face  medical  care  and  logging  of  care  account  for  about 
2'AVr  of  the  Corpsman's  job. 


TABLE  20 

Suggestions  for  Changes  in  Training  Program 


Qiicsiion  #2  If  you  could  change  or  expand  any  three  aspects  of 
Submarine  I  DC  training  to  better  prepare  the  corpsman  for  what  he 
will  actually  experience  on  the  job,  what  would  they  be? 

No.  Suggc.siing 

4  7  Clinical/supervised  "hands-on"  experience 

3  4  ACLS  &  ATLS  training  &  certification 
3  1  'I'ime/Administralive  Management 

1  5  On-tlic-Job  training  (on  boats) 

1  1  Psychiatry/Psychology 

1  1  Radiation  Health/Occ.  &  Environ.  Safety 

8  Pharmacology/AM.AL  (more  familiarization) 

3  Computer  (Word  Proc.  &  Data  Ease) 

4  Stress  Management 

4  I  n  s  I  r  u  c  I  i  u  n  s  /  g  u  i  (.1  c  s  /  n  o  t  i  c  e  s 

2  Laboratory 

2  Qualil)  IDC  ()nl\  after  successful  sea  tour 
I  Invite  CO's  XO's  to  lecture 

I  Increase  metlical  training  to  2\rs. 

I  Increase  Physiology  A;  ilisease  processes 

!  Medevac  t'v;  extrication  procerlures 

I  N.W  OSH  programs 

I  Preparaton  loi  inspections 

I  luliicai ional  Speiialist  to  ensure  training  quality 
1  Better  training  facilities 

I  Self-auiliting  procedures 

I  M  ore  emphasis  on  "SO.AI’"  notes 


on"  experience  with  patients  during  the  training  process  (47  respondents,  see  Table 
20);  ACLS  and  ATLS  training  and  certification  (34);  and  better  training  in  time  and 
administrative  management  (31). 

A  second  substantial  cluster  included  the  recommendation  of  a  program  of 
on-the-job  training  aboard  boats  during  the  training  process  (15);  better 
preparation  for  handling  psychological/psychiatricdisorders(11);  and  additional 
emphasis  on  Radiation  Health  and  Occupational/Environmental  Safety  (1 1). 

Other  less  common  responses  ranged  from  a  recommendation  for  more 
familiarization  with  Pharmacology/AMAL  (8),  to  a  number  of  suggestions  raised  by 
single  individuals  (see  Table  20). 


Suggestions  for  Operational  Procedure  Aboard  the  Boat 


Another  open-response  question  gave  the  respondents  the  opportunity  to 
suggest  improvements  for  operating  procedures  on  the  boat:  "If  you  could  change 
or  expand  any  three  aspects  of  operating  procedure  for  the  Submarine  IDC  to  better 
serve  the  medical  needs  of  the  crew  and  the  boat,  what  would  they  be?  Even 
though  you  may  have  many  ideas,  please  choose  the  three  most  important  and  write 
them  in  the  box  below  (on  the  survey  form)."  A  synthesis  of  the  responses  to  this 
question  isgiven  inTable  21. 


INSERT  TABLE  21  ABOUT  HERE 
(open  suggestions  for  operating  procedure) 


A  large  group  of  responses  centered  on  the  issue  of  reducing  the  work-load  of 
the  submarine  IDC  (65  total  responses-see  Table  21).  Specifics  of  this  took  different 
forms,  including  a  call  for  a  second  IDC  on  the  boat  (16  responses);  reduction  in  the 
number  and  frequency  of  inspections  (14);  reduction  in  the  number  and  frequency 
of  reports  (12);  general  reduction  in  IDC  collateral  duties  (9);  removal  of  radiation 
health  duties  from  the  IDC  (7);  removal  of  atmospheric  control  duties  from  the  IDC 
(6);  and  removal  of  occupational  safety  duties  from  the  IDC. 

Another  frequent  response  involved  a  call  for  increased  equipment  and  space 
provided  for  the  corpsman  on  the  boat  (16).  A  host  of  less  frequent  responses 
ranged  from  a  fairly  prevalent  recommendations  for  more  and/or  required 
continuing  education  (9)  and  increased  utilization  of  computers  (9),  to  a  number  of 
responses  given  by  single  individuals  (see  Table  21). 
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TABLE  21 

Suggestions  for  Changes  in  Operating 

Procedure 

Question  #3  If  you  could  change  or  expand  any  three  aspects  of 
operating  procedure  for  the  Submarine  IDC  to  better  serve  the 
medical  needs  of  the  crew  and  the  boat,  what  would  they  be? 

No.  Suf^gestinj; 

65  Reduce  IDC  Work  Load 

16  Additional  IDC 

14  Reduce  number  &  Frequency  of  Inspections 

12  Reduce  number  &  Frequency  of  Reports 

07  Remove  Rad.  Health  from  IDC  duties 

06  Remo''e  Atmosphere  Control  Program  from  IDC  duties 
01  Remove  Occupational  Safety  Program  from  IDC  duties 
09  General  reduction  in  IDC  collateral  duties 

16  Changes  in  Equipment  &  Space 

09  Continuing  Medical  Education  -  more/required  CME 

09  Computer  Usage  Increased 

07  Increased  Support 

05  More  Medicine  -  less  admin. /shore  experience  in  clinics 

05  Standardize  Procedures  -  boai-to-boat 

05  Change  Status  -  higlier  rank  for  corpsman 

04  Standardize  AMAL 

02  job  Restrictions  -  liniii  tto\  tt>urs 

01  Miscellaneous  (8) 

01  I  lo  ri'iik’nish  im'dical  supplies  tirul  iiu'cntory  upon  return  to 

pi>rj  i'()o  nuieh  time  expeinleJ  with  liniiti-J  in  port  time  " 

01  "/\  inns-  siibmnrine  U  K'  ^r.iOuntinf;  troni  sch(>ol  should  be  sent  to  a  fully 

oper.itiiMvil  biMl  insic.ul  of  one  in  overhaul  (>r  new  eonstruclion." 

01  rersoniu'l  ■^holll^.^  hi'  i|ualilH'(.l  lor  sea  with  all  medical  up  lo  date  le. 

phvsicals,  shi>|N,  audiograms,' 

0 1  ban  '.mokiMi;  (>n  siibmarini’'-  to  ilei  rease  incidi-nci’  of  URI's,  which 

con'-liliile  niiich  of  Oie  IIX  ">  'ick  Ciill  time." 

01  IIX  aiisu  ITS  (lolv  111  (  ommanvliny,  OfficiT  aiul  ( '(immaiulin^  Officer  answers 

lo  Ci|iia'.lron 

01  "Slardardi/e  iriMimenI  rei|uirin^  lor  important  siiiialions,  i.e.  head  injury, 

.i(ipendu  Ills,  l  ie 

01  l\e\  iin\  -^opplii  ^  iC  make  requireim-nts  realisic  m  Ivpi-  &  ()uantilv  ' 

01  '■iemianmial  In  a  .I'-m^I'.  Irom  leiidi'r  iinils/share  bases  activities" 


CONCLUSIONS  AND  IMPLICATIONS 


Tests  of  clinical  problem  solving,  including  the  knowledge  and  application  of 
basic  biomedical  science  knowledge  to  these  problems,  were  administered  to  naval 
personnel  (including  students  in  the  submarine  corpsman  training  program,  active 
duty  corpsmen,  and  instructors  from  the  corpsman  training  program)  and  to  second 
year  medical  students.  On  parts  of  these  tests  that  dealt  most  exclusively  with 
clinical  thinking  (e.g.,  generation  of  hypotheses  about  the  patient's  medical 
problem,  determination  of  the  information  further  needed  to  establish  what  is 
wrong  with  the  patient)  the  Navy  personnel  performed  at  the  same  level  as  the 
medical  students.  The  Navy  groups  scored  as  well,  if  not  better,  than  the  medical 
students  in  the  recognition  of  clinically  dangerous  situations  (e.g.,  increased 
intercranial  pressure)  and  in  the  measures  that  should  be  instituted  immediately  to 
manage  them.  On  the  other  hand.  Navy  personnel  lagged  far  behind  the  medical 
students  on  tests  of  basic  biomedical  science  knowledge  pertinent  to  the  clinical 
cases  (e.g.,  relevant  pathophysiology)  and  the  application  of  this  knowledge  in  some 
clinically  useful  ways  (e.g.,  deriving  the  symptomatology  that  should  accompany  a 
patient,  given  the  presence  some  aspect  of  pathophysiology).  The  notable  paucity 
of  pertinent  conceptual  knowledge  among  the  corpsmen  suggests  that  the  basis  for 
the  corpsmens*  clinical  practice  is  largely  procedural  (see  first  section,  BACKGROUND 
AND  INTRODUCTION),  rather  than  being  grounded  in  a  solid  foundation  of 
biomedical  science  knowledge  and  concepts.  One  might  expect  this  to  show  up  in 
such  things  as  a  relative  lack  of  ability  in  the  corpsman  to  tackle  novel  problems,  to 
explain  and  justify  his  cases  to  others,  to  be  able  to  improvise,  and  so  forth.  Navy 
personnel  appeared  to  have  a  relatively  better  knowledge  of  structural  aspects  of 
basic  science  (e  g  ,  anatomy)  than  they  did  of  processes  (e.g.,  relevant  physiology). 

Having  stated  the  finding  that  Navy  personnel  performed  like  medical 
students  on  the  clinical  reasoning  tasks,  it  should  also  be  noted  that  neither  group 
demonstrated  very  rich  consideration  of  the  clinical  cases  used  in  the  studies.  For 
example,  while  the  diagnostic  hypotheses  created  by  both  groups  were  similar  in 
quality  (and  quantity),  these  represented  a  quite  small  subset  of  the  medical 
conditions  judged  by  medical  consultants  to  our  project  to  be  worthy  of 
investigation  in  the  cases.  Despite  nearly  two  years  of  basic  science  instruction  and 
and  the  relatively  much  richer  knowledge  of  basic  science  demonstrated  by  the 
medical  students,  this  did  not  translate  for  these  students  into  the  ability  to  think 
comprehensively  and  deeply  about  clinical  cases.  The  Navy  subjects,  with  less  overall 
basic  science  instruction  than  the  medical  students,  seemed  unable  to  apply  the  basic 
knowledge  they  had  learned  and  there  were  indicationsthis  knowledge  might 
largely  have  been  forgotten  not  long  after  instruction  (considering,  for  example,  the 
results  from  the  gastrointestinal  case,  GI-2,  where  students  were  not  able  to 
remember  appropriate  knowledge,  despite  having  completed  there  pertinent 
instruction  and  final  examinations  within  days  prior  to  participating  in  our  studies). 
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Both  the  medical  students  and  the  Navy  personnel  were  taught  their  basic 
biomedical  science  mostly  by  lecture  method  and  largely  in  isolation  from  realistic 
examples  of  its  application  in  clinical  practice,  the  mode  of  instruction  that  has  been 
predominant  in  medicine  for  many  years.  Other  studies  of  students  trained  in  this 
standard  way  have  indicated,  as  has  the  current  one,  that  students  have  difficulty 
applying  basic  science  knowledge  usefully  to  clinical  tasks  (e.g.,  Myers,  Feltovich, 
Coulson,  Adami,  &  Spiro,  1990;  Lesgold,  Rubinson,  Feltovich,  Glaser,  Klopfer,  & 
Wang,  1988;  Patel,  Evans,  &  Groen,  1989;  Patel,  Kaufmann,  &  Magder,  1991)  and, 
indeed,  that  they  do  not  even  remember  the  sciences  very  well  after  they  have 
completed  the  "basic  science"  years  and  have  entered  clinical  instruction  (e.g.,  l  evin 
&  Forman,  1973).  New  forms  of  instruction  have  been  proposed  to  counter  this 
problem  of  "inert  knowledge,"  knowledge  that  people  "have"  in  some  sense  but 
cannot  productively  use.  These  are  "problem-"  or  "case-"  based  methods  of 
instruction,  in  which  the  curriculum  is  composed  of  a  set  of  medical  patient  cases 
(e.g.,  Barrows,  1983).  Students  learn  (often  in  groups  led  by  a  coach  or  tutor)  clinical 
medicine  and  the  basic  biomedical  science  useful  for  understanding  each  type  of 
case  in  the  course  of  exploring,  diagnosing  and  managing  the  case.  In  this  way, 
knowledge  is  acquired  under  the  goal  of  using  it  in  practical  application,  and  its 
organi2ation  in  the  learner  should,  likewise,  be  one  conducive  to  use;  there  is  in  this 
kind  of  instruction  an  integration  of  basic  science  and  clinical  learning  that  is  not 
present  in  medical  education  which  largely  separates  basic  science  and  clinical 
learning. 

Case-based  instruction,  such  as  that  just  described,  may  be  a  useful  form  of 
instruction  for  the  submarine  corpsman  program  to  adopt,  at  least  in  some  part. 

This  seems  especially  attractive  since  the  core  set  of  common  and  difficult  medical 
conditions  a  corpsman  must  deal  with  can  be  can  be  identified  (e  g.,  the  set  of  28 
medical  conditions  which  formed  the  basis  of  our  mail  survey).  These  could  be  the 
case  basis  for  a  case-centered  curriculum.  In  addition  to  possibly  enabling  better 
"linkage"  between  the  basic  sciences  and  clinical  application,  more  guidance  might 
be  provided  for  what  areas  of  basic  science  (e  g.,  anatomy,  physiology)  to  cover;  that 
is,  students  would  not  be  exploring  general,  encompassing  "basic  physiology,'  rather 
aspects  of  physiology  most  pertinent  to  understanding"chest  pain."  Further  focus 
within  a  medical  problem  area  can  come  from  the  results  of  our  survey,  which  asked 
about  important  basic  science  topics/concepts  within  each  medical  problem  area. 

Another  notable  finding  from  our  studies  was  that,  for  the  most  part, 
individuals  charged  with  training  student  corpsmen  performed  about  as  well 
clinically,  and  in  the  understanding  and  application  basic  science  knowledge,  as  the 
corpsmen  they  had  trained  and  the  student  corpsmen  they  were  training.  It  is 
suggested  that  the  possibility  of  cooperation  with  a  university  be  explored,  such  that 
biomedical  science  specialists  could  be  involved  in  the  corpsman's  education  about 
the  basic  biomedical  sciences  and  their  application  in  clinical  medicine.  In  addition 
to  its  role  in  the  education  of  the  corpsman,  such  an  involvement  might  be  arranged 
to  enable  the  corpsmen  to  obtain  an  academic  degree  (e  g.,  an  Associate  in  Arts)  or 
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credit  toward  a  degree,  an  achievement  often  expressed  by  ^o.  p'men  to  the 
researchers  during  the  conduct  of  the  project  as  highly  desirable  . 

A  mail  survey  was  also  conducted  with  personnel  associated  with  the 
submarine  corpsman  program.  In  it,  respondents  were  asked  to  rate  28  medical 
conditions  regarding  their  Commonness,  Importance  and  Difficulty  in  a  corpsman's 
job,  and  the  degree  of  Preparedness  the  corpsman  has  for  each  condition  from 
submarine  corpsman  training.  In  rating  medical  conditions  with  regard  to 
Importance  and  Difficulty,  there  was  strong  agreement  among  students,  instructors, 
and  medical  officers,  with  only  one  (of  28  conditions)  discrepancy  on  importance  and 
two  on  Difficulty.  (See  the  body  of  the  report  for  description  of  group  differences 
on  judgments  of  Commonness  and  Preparedness,  where  more  disagreement  was 
found).  Individuals  within  the  Corpsman  program  appear  to  agree  on  what  are  the 
tricky  conditions  a  corpsman  may  see. 

Within  each  medical  condition,  respondents  were  also  asked  to  rate  several 
topics  of  biomedical  science  pertinent  to  the  condition  regarding  their  familiarity, 
importance,  difficulty,  and,  again,  the  degree  of  preparedness  in  knowledge  of  the 
topic  that  training  provides  for  the  corpsman.  There  was  considerable  variability  in 
these  ratings  across  the  set  of  medical  conditions  and  related  conceptual  topics. 
These  can  be  used  to  create  various  indices  which  relate  items  according  to  their 
degree  of  preparedness  relative  to  their  importance  and  difficulty-*indices 
suggesting  the  need  for  particular  focus  on  a  topieduring  instruction. 

Respondents  were  also  asked  to  estimate  the  percent  of  time  corpsmen  spend 
in  various  kinds  of  tasks  on  a  boat,  a  kind  of  portrait  of  the  corpsman’s  job. 

Responses  show  that  the  corpsman  on  a  boat  clearly  is  doing  many  and  diverse 
things,  all  of  considerable  responsibility.  In  particular,  it  is  estimated  that  only 
about  23%  of  the  corpsman's  job  is  involved  in  face-to-face  medical  care,  seeing 
patients,  and  recording  the  results.  This  was  a  cause  for  concern  for  many 
respondents,  as  will  be  discussed  below  in  presenting  the  kinds  of  changes  suggested 
by  respondents  for  the  submarine  corpsman  program. 

As  noted,  respondents  were  given  an  opportunity  to  suggest  changes  in  the 
training  program  and  in  the  operating  procedures  of  a  boat.  Judging  from  the 
responses  to  our  survey,  the  change  that  respondents,  themselves,  would  most  like 
to  have  made  to  the  trainiri^ro^ram  is  the  availability  of  "more  hands-on 
i  xp¥ r  le  rTc  e  ”  w  i  th  pa  tieh  tscTuringthistraini  ng.  There  are  constraints  on  1 1  o  w 
mvolved  with  real  medical  patients  corpimen  can  be,  including  regulations 
restricting  what  corpsmen  can  do  with  patients  on  land.  It  would  be  useful  if 
educational  methods  could  be  adopted  that  would  approximate  active  involvement 
with  real  patients.  The  methods  of  case-  and  problem-based  instruction  suggested 
above  are  themselves  a  significant  step  in  this  direction,  since  all  instruction  has 
some  centering  on  a  patient  case.  However,  there  arc  developments  allied  with  the 
growing  adoption  of  case-based  methods  of  instruction  that  might  further  satisfy 


the  need  for  more  active  involven.ent  with  patients.  These  involve  the  use  of  patient 
case  simulations,  sometimes  in  the  form  of  computer-based  or  paper-and-pencil 
representations  (Norman,  Muzzin,  Williams,  &  Swanson,  1985).  Perhaps  more 
germane  to  the  needs  of  the  corpsman  is  the  growing  use  in  medical  education  of 
another  kind  of  simulation  that  involves  the  use  of  "patient  actors"  of  "simulated 
patients."  These  are  individuals  who  are  trained  to  portray  a  real  patient  case  (it 
should  be  noted  that  not  only  items  of  patient  history  can  be  portrayed,  but  also  a 
surprising  range  of  physical  findings).  They  are  sometimes  used  as  the  patient  focus 
for  sessions  of  problem-based  learning,  but  they  can  also  be  used  for  many  other 
facets  of  learning,  for  example,  as  a  tool  for  evaluating/testing  a  student's  clinical 
competence  while  the  student  is  performing  realistic  clinical  actions  with  a 
"patient"(Barrows,  Williams,  &  Moy,  1978).  Simulated  patients  can  also  provide 
opportunities  for  students  to  practice  their  clinical  skills,  without  the  risks  associated 
with  giving  students  substantial  responsibility  over  patients  who  are  actually  ill. 

They  are  also  transportable  to  many  settings  (as  opposed  to  students,  for  instance, 
having  to  work  with  patients  only  in  hospitals  and  clinics). 

The  second  most  requested  change  in  the  training  program  given  by  the 
survey  respondents  was  that  ACLS  and  ATLS  training  and  certification  be  made 
available.  Providing  this  training  appears  to  involve  no  particular  conceptual  or 
educational  difficulty,  just  a  decision  about  whether  the  training  is  worthwhile. 
Hence,  we  will  offer  no  suggestions  related  to  this  issue  here. 

The  recommendation  for  change  to  training  that  was  given  third  most  often 
was  for  time  and  administrative  management.  Besides  the  survey  results,  this 
concern  was  expressed  to  the  researchers  numerous  during  their  interactions  with 
corpsman  personnel  during  the  conduct  of  the  research  project.  There  is  concern 
that  the  corpsman  on  a  boat  has  so  much  to  do  thatwithout  explicit  training  about 
organization  and  use  of  time, the  corpsman'sjobisinseriousjeopardy  when  he  is 
placed  on  a  boat  for  the  first  ^ime  This  is  further  reflected,  we  believe,  in  the  call  for 
a  component  of  training  to  actually  be  conducted  on  an  an  operating  boat,  the 
fourth  most  requested  change  to  training.  Simulations  of  a  sort  may  be  ReTpTuI  in 
addressing  these  concerns  also.  These  would  take  the  form  of  realistic  mock 
experiences  of  boat-board  life,  including  the  practice  of  the  corpsman.  In  the  best  of 
circumstances  these  would  be  conducted  on  a  boat.  However,  simulations  of  lower 
fidelity  are  probably  more  feasible.  The  important  aspect  is  that  the  corpsman  be 
able  to  experience  the  multiple  responsibilities,  demands,  and  time  constraints  of 
working  on  a  boat  so  he  can  practice  performing  them  and  perhaps  start  to  adjust  to 
them  (so  his  first  exposure  is  not  on  the  first  day  of  his  actual  job).  It  should  be  noted 
that  the  development  of  such  training  experiences  is  already  progressing  at  NUMI, 
the  most  notable  being  a  training  and  evaluation  exercise  called  "hell  week."  It  is 
recommended  that  such  exercises  be  continued  and  expanded, 

A  finding  from  the  survey  (regarding  proposed  changes  to  the  training 
program)  which  appears  to  be  somewhat  unexpected  (judging  from  the  response  to 
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it  in  forums  where  results  of  the  survey  have  been  reported)  is  the  magnitude  of  the 
call  for  more  training  about  psychological/psychiatricdisorders.  It  appears  that  more 
of  this  kind  of  training  should  be  provided  in  some  manner.  It  can  be  noted  that 
these  kinds  of  disorders  are  particularly  amenable  to  "simulated  patient" 
representation,  since  representation  of  physical  findings  are  often  not  crucial  or 
tricky. 


The  overwhelming  majority  of  suggestions  from  respondents  about  desired 
changes  in  operating  procedures  aboard  a  boat  had  to  due  with  reduction  of  the 
corpsman's  workload  (although  the  specific  nature  of  such  suggestions  varied 
notably).  Again,  the  researchers  cannot  make  specific  suggestions  about  this  issue, 
except  to  note  the  relationship  of  this  request  to  the  calls  for  increased  attention  in 
training  to  time-management  and  organizational  skills,  as  discussed  earlier  in  this 
section. 

No  matter  what,  if  any,  changes  are  made  to  the  training  program  of  the 
corpsman  or  the  operating  procedures  for  corpsmen  on  boats,  they  are  likely  to 
involve  choices  -what  gets  kept  or  dropped,  what  gets  more  or  different  emphasis 
and  what  remains  the  same.  With  regard  to  the  training  component,  it  is  clear  that 
what  is  desired  is  that  corpsman  receive  training  that  will  enable  him  to  handle  in  an 
appropriate  and  flexible  manner  those  medical  problems  he  confronts,  using  in  this 
process  knowledge  of  how  the  human  body  and  psyche  work.  What  is  desired  is  that 
the  corpsman  have  a  functional,  working  knowledge  of  the  biomedical  science 
pertinent  to  the  common,  and/or  important  medical  problems  he  faces.  Our  own 
research  over  a  number  of  years  suggests  that  building  such  knowledge,  especially 
for  difficult  topics,  requires  a  kind  of  concerted  and  resource-consuming  effort  that 
cannot  feasibly  be  directed  at  all  the  components  of  a  curriculum  ;  there  must  be 
ways  to  determine  what  is  and  what  is  not  worth  the  effort  (e.g..  Feltovich,  Spiro,  & 
Coulson,  in  press)?  In  this  respect,  what  we  have  reported  should  be  able  to  provide 
a  great  deal  of  guidance  for  curricular  focus,  in  the  importance  and  difficulty  of  the 
medical  problems  a  corpsman  sees,  in  the  biomedical  science  knowledge  pertinent 
to  these  which  is  felt  to  be  most  important  and  least  well  mastered,  and  in  the 
perceptions  of  personnei  a>,oci^tcd  with  the  co.''psman  program,  regarding  changes 
that  would  better  prepare  the  corpsman  for  his  job. 

In  summary,  our  recommendations,  based  on  this  research  project,  are  as 
follows; 

1)  Incorporate  elements  of  case-  or  problem-based  instruction  into  the  curriculum, 
instruction  that  involves  the  exploration  of  how  pertinent  basic  biomedical  science 
concepts  apply  to  and  aid  in  the  understanding  of  these  cases. 

2)  Incorporate  patient  simulations,  especially  live" simulated  patients,"  in  order  to 
give  students  experiences  with  clinical  problems  and  there  presentations,  and  in 
order  to  enable  students  to  practice  their  skills. 
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3)  Use  environmental  simulations,  in  the  ideal  case,  simulations  of  the  working 
environment  on  a  boat,  to  prepare  students  for  the  rigors  on  a  real  submarine 
that  they  will  encounter  as  a  working  corpsman. 

4)  In  all  curricular  endeavors  that  require  resource  and  time  commitment  decisions, 
use  the  research  results  presented  here  to  guide  the  decisions  to  areas  of  difficulty 
and  importance,  relative  to  commonness  in  the  corpsman's  medical  practice. 
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coNoma'i 

SUB-TOPICS 

INDEX 

1 

CHEST  PAIN 

CARDIAC  ELECTROPHYSIOLOGY 

0.662 

2 

CHEST  PAIN 

THORACIC  ANATOMY 

1.072 

3 

CHEST  PAIN 

DIFFERENTIAL  DIAGNOSIS 

0.889 

4 

DIARRHEA 

G.l.  ABSORPTION.SECRETION  &  MOT 

1 .077 

5 

DIARRHEA 

CARBOHYDRATE  &  LIPID  METABOLISM 

0.845 

6 

DIARRHEA 

MECHANISMS  OF  INFECTION 

1.003 

7 

OT'TIS 

VESTIBULAR  APPARATUS  &  EQUILIBR 

1.158 

8 

OTITIS 

ANATOMY  OF  AUDITORY  APPARATUS 

1.281 

9 

OTITIS 

MECHANISMS  OF  INFECTION 

1.206 

10 

HIATAL  HERNIA 

THORACIC  &  ABDOMINAL  PRESSURES 

0.944 

1  1 

HIATAL  HERNIA 

PHYSIOLOIGY  OF  ESOPHAGEAL  SPHIN 

0.965 

12 

HIATAL  HERNIA 

INNERVATION  OF  THE  G.l.  TRACT 

0.912 

13 

GASTROENTERITIS 

ANATOMY  OF  THE  G.l.TRACT 

1.235 

1  4 

GASTROENTERITIS 

FLUID  &  ELECTROLYTE  BALANCE 

0-946 

1  5 

GASTROENTERITIS 

G.l.  MOTILITY 

1.033 

1  6 

HEAD  INJURY 

NEURAL  ANATOMY 
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1  7 

HEAD  INJURY 

CEREBRALVASCULAR  ANATOMY 
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OSMOTIC  DIURETICS 
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ANATOMY  OF  THE  THORAX 
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VENTILATION-PERFUSDN  PHYSIOLOG 
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GRAM  NEGATIVE  SEPSIS 
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VASOMOTOR  PHYSIOLOGY 
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ANATOMY  OF  THE  HEAD  &  NECK 
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MECHANISMS  OF  HEADACHE  TYPES 
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28 

APPENDICITIS 

MECHANISMS  OF  REFERRED  PAIN 

1.034 

29 

APPENDICITIS 

ABDOMINAL  ANATOMY 

1.097 

30 

APPENDICITIS 

NON  SURGICAL  TREATMENT  OF  APPEN 

1.111 

31 

KIDNEY  STONES 
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6.1.  -  I  "Digestion  &  Absorption 


Conceptual  Knowledge  Research  Project 
GI  Probe  Set 
12/19/88 


PART  I 


READ  THE  FOLLOWING  CASE  PRESENTATION  CAREFULLY  AND  RESPOND 
THE  QUESTION.  YOU  HAVE  A  PAD  AND  PEN  AND  MAY  MAKE  NOTES  IF  YOU 
EVERYTHING  OUT  LOUD.  IF  YOU  WRITE  SOMETHING  DOWN  TELL  WHAT  YOU 
AND  ALWAYS  TRY  TO  THINK  OUT  LOUD!  PLEASE  READ  THE  QUESTION  OUT 
YOU  ATTEMPT  TO  RESPOND  TO  IT.  YOUR  RESPONSES  AND  YOUR  IDENTITY 
STRICTLY  CONFIDENTIAL.  YOUR  COOPERATION  IS  GREATLY  APPRECIATED 


OUT  LOUD  TO 
WISH  BUT  SAY 
ARE  WRITING 
LOUD  BEFORE 
WILL  BE  KEPT 


A  Torpedoman  from  the  forward  torpedo  room  has  sent  a  rackmate  to  fetch 
you  about  21:00  hrs  on  the  tenth  day  at  sea.  When  you  arrive  at  his  rack  he 
is  doubled  over  on  his  left  side  In  the  rack  complaining  of  belly  pain.  You 
recall  giving  him  antacids  two  days  before  when  he  complained  of  mild 
indigestion  which  he  had  claimed  to  have  experienced  on  previous  occasions 
"after  eating  chili." 

1)  At  this  point  give  your  Initial  impressions.  Tell  what  possible  problems 
you  are  considering,  no  matter  how  speculative  or  prellmi.iary  your  ideas  may 
be. 


NOW,  RE-READ  THE  CASE  PRESENTATION  WITH  SOME  ADDITIONAL  INFORMATION 
PROVIDED  AND  ANSWER  THE  FOLLOWING  QUESTIONS  OUT  LOUD.  THE  NEW  INFORMATION  IS 
HIGHLIGHTED  IN  BOLD  TYPE.  AS  BEFORE  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT  PLEASE 
TRY  TO  THINK  OUT  LOUDl  IF  YOU  WRITE  NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN  JUST 
DOODLE,  PLEASE  SAY  WHAT  YOU  ARE  DOING.  YOU  MAY  KEEP  THE  CASE  PRESENTATION  IN 
FRONT  OF  YOU  IN  THE  EVENT  THAT  YOU  MAY  WANT  TO  REFER  BACK  TO  IT  AS  YOU  ANSWER 
THE  QUESTIONS.  EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A  SEPARATE  PAGE. 
PLEASE  READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO  RESPOND  TO  IT.  YOUR 
RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED. 

A  Torpedoman  from  the  forward  torpedo  room  has  sent  a  rackmate  to  fetch 
you  about  21:00  hrs  on  the  tenth  day  at  sea.  When  you  arrive  at  his  rack  he 
is  doubled  over  on  his  left  side  in  the  rack  complaining  of  belly  pain.  You 
recall  giving  him  antacids  two  days  before  when  he  complained  of  mild 
indigestion  which  he  had  claimed  to  have  experienced  on  previous  occasions 
"after  eating  chili."  He  describes  a  "belly-ache  on  shift"  that  morning  but 
dismissed  It  thinking  he  was  "constipated."  He  says  he  "was  not  hungry, 
skipped  dinner,  and  hit  the  rack"  planning  to  consult  you  before  work  If  his 
nausea  which  had  come  on  about  18:00  hrs  had  not  subsided.  He  had  awakened 
about  a  half  hour  before  calling  for  you  (20:00  hrs)  with  "bad  pain  In  my 
belly."  He  says  "doubling  over  on  my  left  side  In  the  reck  helps  a  little." 

He  says  he  Is  no  longer  nauseated.  On  coughing  he  reports  generalized  pain  In 
the  abdomen  and  there  Is  no  particular  ventral  abdominal  muscle  rigidity. 

There  Is  no  localized  pain  or  right  lower  quadrant  rebound  tenderness  elicited 
by  single  digit  (one  finger)  palpation  until  he  Is  prodded  around  on  his  right 
flank.  He  has  a  temperature  of  100.5  F  orally.  He  Is  able  to  walk  to  the 
head  saying  "the  pain  let  up  a  little"  as  he  got  onto  his  feet.  In  the  head 
you  give  him  a  rectal  exam  which  Is  unremarkable  but  for  a  possible  pain 
signal  elicited  from  right  flank -ward  palpation.  You  obtain  permission  to 
move  him  to  the  exec's  bunk  and  retire  to  the  3"  launcher  comparfnent  to 
decide  what  to  do. 


2)  What  problems  are  you  considering  at  this  time?  What  Is  your 
differential  diagnosis?  Give  your  current  differential  diagnosis  for  the 
patient  and  justify  It  on  the  basis  of  what  you  know  about  the  patient  so 
far.  Also  discuss  things  you  may  have  considered  but  have  already  excluded  as 
highly  unlikely  given  the  Information  you  have  so  far,  and  explain  why  you 
have  excluded  them. 

3)  Of  the  problems  you  are  considering  which  are  the  most  serious  for  the 
patient  and/or  the  boat?  Which  of  the  possibilities  you  are  considering  are 
the  least  serious  for  the  patient  and/or  the  boat? 

4)  Considering  the  possibilities  what  further  Information  do  you  need,  or 
what  would  you  have  to  understand  to  best  decide  among  the  possible  problems 
(differential  diagnoses)? 

5)  What  additional  things  would  you  watch  for  or  Investigate  that  would 
suggest  to  you  that  the  problem  either  Is  serious  or  Is  turning  Into  something 
which  Is  serious? 


PART  II 

IN  THIS  SECTION,  AS  BEFORE.  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT  PLEASE  TRY  TO 
THINK  OUT  loud:  IF  YOU  WRITE  NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN  JUST  DOODLE, 
PLEASE  SAY  WHAT  YOU  ARE  DOING.  EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A 
SEPARATE  PAGE.  PLEASE  READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO 
RESPOND  TO  IT.  SOME  QUESTIONS  MAY  SEEM  TO  REPEAT.  WE  RECOGNIZE  SOME 
OVERLAP.  PLEASE  TREAT  EACH  ITEM  SEPARATELY  AND  DEAL  WITH  IT  AS  BEST  YOU  CAN. 
YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED. 

1)  Infection  Is  often  described  by  analogy  as  a  sort  of  battle  between 
Invaders  and  defenders.  When  you  think  of  the  subject  of  DIGESTION  AND 
INTESTINAL  ABSORPTION  are  there  any  analogies,  metaphores  or  models  that  come 
to  your  mind  that  help  you  to  think  about  the  subject  of  DIGESTION  AND 
INTESTINAL  ABSORPTION?  Please  explain! 

2)  Describe  as  well  as  you  can  the  process  of  DIGESTION  AND  INTESTINAL 
ABSORPTION. 

3)  Describe  the  anatomical  organs,  structures,  and  cell-types  Important  In 
the  process  of  DIGESTION  AND  INTESTINAL  ABSORPTION. 

4)  Describe  the  physiological  functions  and  materials  or  substances  that  are 
important  in  the  process  of  DIGESTION  AND  INTESTINAL  ABSORPTION. 

5)  Describe  how  the  food  that  is  eaten  is  broken  down  by  digestion  into 
nutrient  forms  that  may  be  utilized  in  INTESTINAL  ABSORPTION. 

6)  Describe  the  various  processes  by  which  nutrients  are  absorbed  from  the 
digestive  tract  into  the  body  (i.e.  the  blood  or  interstitial  space). 


7)  Describe  the  following  structures  and  tell  what  they  actually  do  in  the 
process  of  DIGESTION  AND  INTESTINAL  ABSORPTION; 

a)  mucosa; 

b)  villi; 

c)  microvilli; 

d)  crypts  of  Lieberkuhn. 

8)  Describe  the  following  cell-types  and  tell  what  they  actually  do  in  the 
process  of  DIGESTION  AND  INTESTINAL  ABSORPTION: 

a)  columnar  cells; 

b)  goblet  cells; 

c)  enterochromaff in  cells; 

d)  mucosal  tight  junctions  (not  a  cell-type). 

9)  Discuss  the  following  substances  and  tell  what  they  are,  where  they  come 
from,  and  what  they  do  in  the  process  of  DIGESTION  AND  INTESTINAL  ABSORPTION: 

a)  gastric  acid; 

b)  pepsin; 

c)  amylase; 

d)  lipase; 

e)  chymotrypsin; 

f)  peptidases; 

g)  bile  salts; 

h)  carbohydrates; 

i)  proteins; 

j)  fats; 

k)  mono  i  di-saccharides; 

l)  di  &  tri-peptides; 

m)  amino  acids; 

n)  monoglycerides; 

o)  fatty  acids. 

10)  Describe  and  explain  the  distinguishing  characteristics  of  the  following 
modes  of  transport  across  the  intestinal  wall: 

a)  active  transport; 

b)  passive  diffusion; 

c)  facilitated  diffusion; 

d)  pinocytosis; 

e)  "solute  drag." 

11)  For  each  of  the  following  nutrient  pathways  of  absorption,  discuss; 

a)  a  pathophysiological  mechanism  (or  more  than  one  if  there  are 
alternatives)  that  could  cause  inhibition  of  the  pathway;  and 


b)  the  effect  this  inhibition  could  produce  in  a  patient  (i.e.  in  terms 
of  signs  and  symptoms  a  patient  might  exhibit  with  the  nutrient  absorption 
pathway  inhibited). 

1)  fats  only 

ii)  carbohydrates  only 

iii)  proteins  only 

iv)  carbohydrates  and  proteins  only 

v)  fats,  carbohydrates  and  proteins 

12)  A  25  year  old  white  male  patient  presents  with  diarrhea  which  has 
progressively  gotten  worse  over  the  course  of  a  week  and  is  now  explosive.  He 
has  not  been  out  of  the  country.  He  has  no  fever  or  any  overt  signs  of 
infection  although  he  has  lost  about  10  lbs.  (weight  now,  175  lbs.)  and  shows 
some  signs  of  dehydration. 

a)  What  are  your  ideas  about  what  may  be  causing  his  problem? 

b)  What  pathophysiological  mechanism  (or  mechanisms)  could  explain  the 
diarrhea  in  the  case  of  each  of  your  ideas  about  what  may  be  causing  the 
problem? 

13)  The  patient  (in  the  previous  question)  has,  in  fact,  acquired  a  lactase 
deHciency  which  prevents  him  from  splitting  the  disaccharide  lactose.  This 
is  sometimes  referred  to  as  developing  "milk  sensitivity"  since  lactose  is 
milk  sugar  and  milk  is  the  main  source  of  this  disaccharide  in  the  diet. 

Describe  a  mechanism  by  which  this  lactase  deficiency  could  explain  the 
patient's  diarrhea. 
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PART  I 

READ  THE  FOLLOWING  CASE  PRESENTATION  CAREFULLY  AND  RESPOND  OUT  LOUD  TO 
THE  QUESTION.  YOU  HAVE  A  PAD  AND  PEN  AND  MAY  MAKE  NOTES  IF  YOU  WISH  BUT  SAY 
EVERYTHING  OUT  LOUD.  IF  YOU  WRITE  SOMETHING  DOWN  TELL  WHAT  YOU  ARE  WRITING 
AND  ALWAYS  TRY  TO  THINK  OUT  LOUD!  PLEASE  READ  THE  QUESTION  OUT  LOUD  BEFORE 
YOU  ATTEMPT  TO  RESPOND  TO  IT.  YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT 
STRICTLY  CONFIDENTIAL.  YOUR  COOPERATION  IS  GREATLY  APPRECIATED. 

A  32-year-old  senior  Chief,  just  assigned  to  your  fast  attack  boat  from 
a  boomer,  comes  to  see  you  while  in  hone  port.  The  MO  has  suggested  you  see 
him  first  and  work  him  up  before  taking  him  up  to  the  clinic  where  the 
physician  will  check  him  again  and  discuss  your  findings. 

The  Chief  complains  that  he  has  recently  been  having  trouble  swallowing 
solid  food.  He  says  he  has  "no  trouble  with  liquids*  except  when  he  "gulps 
his  beer."  The  trouble  swallowing  has  been  getting  worse  for  about  the  last 
three  weeks,  he  has  lost  about  five  pounds  (weight  now  160  lbs.,  height  5 ’7") 
and  his  "appetite  has  fallen  off."  The  Chief  was  once  a  pharmacist's  mate  on 
surface  ships  and  he  Is  afraid  he  "might  have  cancer."  He  has  a  five  year 
history  of  heartburn  for  which  he  usually  takes  Turns. 

1)  At  this  point  give  your  initial  impressions.  Tell  what  possible  problems 
you  are  considering,  no  matter  how  speculative  or  preliminary  your  ideas 
may  be. 

NOW,  RE-READ  THE  CASE  PRESENTATION  WITH  SOME  ADDITIONAL  INFORMATION 
PROVIDED  AND  ANSWER  THE  QUESTIONS  THAT  FOLLOW  OUT  LOUD.  THE  NEW  INFORMATION 
IS  HIGHLIGHTED  IN  BOLD  TYPE.  AS  BEFORE  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT 
PLEASE  TRY  TO  THINK  OUT  LOUD!  IF  YOU  WRITE  NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN 
JUST  DOODLE,  PLEASE  SAY  WHAT  YOU  ARE  DOING.  YOU  MAY  KEEP  THE  CASE 
PRESENTATION  IN  FRONT  OF  YOU  IN  THE  EVENT  THAT  YOU  MAY  WANT  TO  REFER  BACK  TO 
IT  AS  YOU  ANSWER  THE  QUESTIONS.  EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A 
SEPARATE  PAGE.  PLEASE  READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO 
RESPOND  TO  IT.  YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY 
CONFIDENTIAL.  YOUR  COOPERATION  IS  GREATLY  APPRECIATED. 

A  32-year-o1d  senior  Chief,  just  assigned  to  your  fast  attack  boat  from  a 
boomer,  comes  to  see  you  while  in  home  port.  The  MO  has  suggested  you  see  him 
first  and  work  him  up  before  taking  him  up  to  the  clinic  where  the  physician 
will  check  him  again  and  discuss  your  findings. 

The  Chiff  complains  that  he  has  recently  been  having  trouble  swallowing 
solid  food,  he  says  he  has  "no  trouble  with  liquids"  except  when  he  "gulps 
his  beer."  The  trouble  swallowing  has  been  getting  worse  for  about  the  last 
three  weeks,  h.'  has  lost  about  five  pounds  (weight  now  160  lbs.,  height  5*7") 
and  his  "appetite  has  fallen  off."  The  Chief  was  once  a  pharmacist's  mate  on 
surface  ships  and  he  is  afraid  he  "might  have  cancer."  He  has  a  five  year 
history  of  heartburn  for  which  he  usually  takes  Turns. 


On  taking  a  history  you  find  he  had  an  episode  of  bronchitis  on  his  last 
boomer  run,  about  five  months  ago.  The  corpsman  gave  him  tetracycline  and  It 
cleared  up  In  a  couple  of  days  although  he  took  the  antibiotic  for  "probably 
eight  or  nine  days."  He  smokes  2-3  packs  a  day  and  has  smoked  since  before  he 
enlisted  at  eighteen.  He  drinks  a  six  pack  of  beer  every  day  or  two  while  In 
port. 

His  mother  died  of  stomach  cancer  last  year  at  age  60.  He  Is  an  only 
child  who  lived  In  Panama  until  he  was  twelve.  His  father  was  In  the  Navy. 

His  62-year-old  father  has  been  diagnosed  as  having  "some  kind  of  swallowing 
problem."  The  Chief  Is  not  married  and  never  has  been.  He  was  told  he 
accidently  swallowed  some  Drano  when  he  was  two  years  old  Except  In  the  boat, 
he  has  not  been  out  of  the  country  within  the  last  two  years,  except  briefly 
In  Scotland  when  he  got  off  the  boomer  about  3  months  ago.  He  has  vomited  a 
few  times  In  the  last  month  or  so  "after  eating  or  drinking  too  much."  There 
was  blood  In  the  vomit  last  week.  He  complains  of  chest  pain  lasting  "a  few 
minutes"  after  "eating  too  much  at  one  time."  He  denies  melena,  diarrhea  and 
constipation. 

2)  What  problems  are  you  considering  at  this  time?  What  is  your 
differential  diagnosis?  Give  your  current  differential  diagnosis  for  the 
patient  and  justify  it  on  the  basis  of  what  you  know  about  the  patient  so 
far.  Also  discuss  things  you  may  have  considered  but  have  already 
excluded  as  highly  unlikely  given  the  information  you  have  so  far,  and 
expla’n  why  you  have  excluded  them. 

3)  Of  the  problems  you  are  considering  which  are  the  most  serious  for  the 
patient  and/or  the  boat?  Which  of  the  possibilities  you  are  considering 
are  the  least  serious  for  the  patient  and/or  the  boat? 

4)  Considering  the  possibilities  what  further  information  do  you  need,  or 
what  would  you  have  to  understand  to  best  decide  among  the  possible 
problems  (differential  diagnoses)? 

NOW,  RE-READ  THE  CASE  PRESENTATION  WITH  SOME  ADDITIONAL  INFORMATION 
PROVIDED  AND  ANSWER  THE  QUESTIONS  THAT  FOLLOW  OUT  LOUD.  THE  NEW  INFORMATION 
IS  HIGHLIGHTED  IN  BOLD  TYPE.  AS  BEFORE  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT 
PLEASE  TRY  TO  THINK  OUT  LOUD!  IF  YOU  WRITE  NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN 
JUST  DOODLE,  PLEASE  SAY  WHAT  YOU  ARE  DOING.  YOU  MAY  KEEP  THE  CASE 
PRESENTATION  IN  FRONT  OF  YOU  IN  THE  EVENT  THAT  YOU  MAY  WANT  TO  REFER  BACK  TO 
IT  AS  YOU  ANSWER  THE  QUESTIONS.  EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A 
SEPARATE  PAGE.  PLEASE  READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO 
RESPOND  TO  IT.  YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY 
CONFIDENTIAL.  YOUR  COOPERATION  iS  GREATLY  APPRECIATED. 

A  32-year-old  senior  Chief,  just  assigned  to  your  fast  attack  boat  from  a 
boomer,  comes  to  see  you  while  in  home  port.  The  MO  has  suggested  you  see  him 
first  and  work  him  up  before  taking  him  up  to  the  clinic  where  the  physician 
will  check  him  again  and  discuss  your  findings. 

The  Chief  complains  that  he  has  recently  been  having  trouble  swallowing 
solid  food.  He  says  he  has  "no  trouble  with  liquids"  except  when  he  "gulps 
his  beer."  The  trouble  swallowing  has  been  getting  worse  for  about  the  last 
three  weeks,  he  has  lost  about  five  pounds  (weight  now  160  lbs.,  height  5'7") 
and  his  "appetite  has  fallen  off."  The  Chief  was  once  a  pharmacist's  mate  on 
surface  ships  and  he  is  afraid  he  "might  have  cancer."  He  has  a  five  year 
history  of  heartburn  for  which  he  usually  takes  Turns. 


On  taking  a  history  you  find  he  had  an  episode  of  bronchitis  on  his  last 
boomer  run,  about  five  months  ago.  The  corpsman  gave  him  tetracycline  and  It 
cleared  up  In  a  couple  of  days  although  he  took  the  antibiotic  for  "probably 
eight  or  nine  days."  He  smokes  2-3  packs  a  day  and  has  smoked  since  before  he 
enlisted  at  eighteen.  He  drinks  a  six  pack  of  beer  every  day  or  two  while  in 
port. 

His  mother  died  of  stomach  cancer  last  year  at  age  60.  He  Is  an  only 
child  who  lived  In  Panama  until  he  was  twelve.  His  father  was  In  the  Navy. 

His  62-year-old  father  has  been  diagnosed  as  having  "some  kind  of  swallowing 
p^'oblem."  The  Chief  Is  not  married  and  never  has  been.  He  was  told  he 
accidently  swallowed  some  Drano  when  he  was  two  years  old  Except  In  the  boat, 
he  has  not  been  out  of  the  country  within  the  last  two  years,  except  briefly 
In  Scotland  when  he  got  off  the  boomer  about  3  months  ago.  He  has  vomited  a 
few  times  In  the  last  month  or  so  "after  eating  or  drinking  too  much."  There 
was  blood  In  the  vomit  last  week.  He  complains  of  chest  pain  lasting  "a  few 
minutes"  after  "eating  too  much  at  one  time."  He  denies  melena,  diarrhea  and 
constipation. 

On  physical  exam,  the  Chief  Is  found  to  have  no  fever  and  to  have  stable 
vital  signs.  He  Is  alert  with  slight  slurred  speech  but  In  not  acute  distress. 

He  is  normocephallc  with  no  adenopathy  or  thyromegaly.  His  neck  Is 
supple,  he  has  an  enlarged  parotid  gland,  poor  dentition  and  bad  breath. 

His  lungs  are  clear  to  auscultation  and  percussion  with  no  evidence  of 
consolidation. 

His  heart  rate  and  rhythm  are  regular  with  no  murmers,  gallops,  or  rubs. 

He  has  no  peripheral  edema  and  has  good  pulses  distal 1y. 

His  abdomen  Is  tender  In  the  sub-xiphoid  area  with  no  visceromegaly. 

Bowel  sounds  are  normal  in  all  quadrants.  Rectal  exam  reveals  trace  gualac 
positive  stools  and  a  normal  prostrate. 

There  Is  mild  muscular  weakness  proximally  and  synanetrically. 

His  skin  Is  warm  with  some  spider  angiomata  and  palmar  erythema. 

There  Is  possible  proximal  muscle  wasting  with  hypothenar  atrophy. 


HCT 

35.9 

NL 

37-47%  , 

MCV 

78  3 

NL 

82-95  3 

CPK 

500  U 

NL 

25-90  U/ml 

5)  What  problems  are  you  considering  at  this  time?  What  Is  your 
differential  diagnosis?  Give  your  current  differential  diagnosis  for  the 
patient  and  justify  It  on  the  basis  of  what  you  know  about  the  patient  so 
far.  Also  discuss  things  you  may  have  considered  but  have  already 
excluded  as  highly  unlikely  given  the  Information  you  have  so  far,  and 
explain  why  you  have  excluded  them. 

6)  What  additional  things  would  you  watch  for  or  Investigate  that  would 
suggest  to  you  that  the  problem  either  Is  serious  or  Is  turning  Into 
something  which  Is  serious? 

PART  II 

IN  THIS  SECTION,  AS  BEFORE,  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT  PLEASE  TRY 
TO  THINK  OUT  LOUDi  IF  YOU  WRITE  NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN  JUST  DOODLE, 
PLEASE  SAY  WHAT  YOU  ARE  DOING.  EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A 
SEPARATE  PAGE.  PLEASE  READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO 
RESPOND  TO  IT.  SOME  QUESTIONS  MAY  SEEM  TO  REPEAT.  WE  RECOGNIZE  SOME 


OVERLAP.  PLEASE  TREAT  EACH  ITEM  SEPARATELY  AND  DEAL  WITH  IT  AS  BEST  YOU  CAN. 
YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED. 


1)  Infection  is  often  described  by  analogy  as  a  sort  of  battle  between 
Invaders  and  defenders.  When  you  think  of  the  subject  of  swallowing 
and/or  aboral  movement  of  food  through  the  GI  tract,  are  there  any 
analogies,  metaphores  or  models  that  come  to  your  mind  that  help  you  to 
think  about  the  subject  of  swallowing  and  aboral  movement  of  food 
through  the  61  tract  (aboral  movement  Is  the  propulsion  of  the  food 
bolus  or  chyme  through  the  GI  tract,  "away  from  the  mouth")? 

2.  Discuss  as  much  as  you  can  about  the  process  of  swallowing  and/or  aboral 
movement  of  food  through  the  GI  tract. 

3.  Describe  the  anatomical  organs,  structures  and  cell  types  Important  In 
the  process  of  swallowing  and/or  aboral  movement  of  food  through  the  GI 
tract. 

4.  Describe  the  physiological  control  mechanisms  that  are  important  In  the 
process  of  swallowing  and/or  aboral  move  ent  of  food  through  the  GI 
tract. 

5.  Describe  the  types  of  muscle  (contractile)  activity  in  the  GI  tract  and 
tell  what  they  accomplish  In  the  process  of  swallowing  and/or  aboral 
movement  of  food  through  the  GI  tract. 

6.  Describe  each  of  the  following  structures  and  tell  what  it  actually  does 
In  the  process  of  swallowing  and/or  aboral  movement  of  food  through  the 


GI 

tract. 

I. 

a) 

tongue  and  oral  cavity 

b) 

pharynx 

c) 

esophagus 

d) 

stomach 

e) 

duodenum 

f) 

jejunum 

g) 

Ileum 

h) 

colon 

II 

.  a) 

glottis  and  epiglottis 

b) 

upper  esophageal  sphincter 

c) 

lower  esophageal  sphincter 

d) 

pylorus 

e) 

ileocecal  valve 

f) 

Internal  anal  sphincter 

g) 

external  anal  sphincter 

7.  Describe  the  following  muscle  types  Including  their  type  of  Innervation 
(the  kind  of  nerve  supply)  and  tell  what  they  do  In  the  process  of 
swallowing  and/or  aboral  movement  of  food  through  the  GI  tract. 

a.  skeletal  (striated)  muscle 

b.  smooth  (non-striated)  muscle 


8.  Describe  the  following  mechanisms  involved  in  the  control  of  swallowing 
and/or  aboral  movement  of  food  through  the  61  tract,  and  discuss  the 
function  of  each. 

a.  neural  control  mechanisms 

b.  endocrine  control  mechanisms 

9.  Discuss  the  function  of  each  of  the  following  neural  systems  involved  in 
the  control  of  swallowing  and/or  aboral  movement  of  food  through  the  GI 
tract. 

a.  Somatic  (non-autonomic)  nervous  system  including  voluntary  and 
involuntary  components. 

b.  Autonomic  (sympathetic  and  parasympathetic)  nervous  system 

c.  Enteric  or  intrinsic  nervous  system 

d.  Reflex  arcs  (discuss  each) 

i.  myenteric  reflex 

ii.  intestinointestinal  inhibitory  reflex 

iii.  gastrocolic  reflex 

iv.  peristaltic  reflex 
V.  gastroileal  reflex 

vi.  enterogastric  inhibitory  reflex 

10.  Discuss  each  of  the  following  gastrointestinal  hormones  and  tell  where  it 
comes  from  and  what  it  does  in  controlling  swallowing  and/or  aboral 
movement  of  food  through  the  GI  tract. 

a)  gastrin 

b)  cholecystokinin 

c)  secretin 

d)  glucagon 

11.  Discuss  how  specific  types  of  muscle  (contractile)  activity,  (i.e., 
peristalis,  segmentation,  migrating  motor  complex,  haustration  and  mass 
movement,  as  applicable)  relate  to  mixing  and  propulsion  of  the  food 
bolus  or  chyme  in  each  of  the  following  regions  of  the  digestive  tract. 

a)  pharynx/esophagus 

b)  stomach 

c)  small  intestine 

d)  colon 

12.  In  the  GI  tract,  pathological  disturbances  may  interfere  with  the  process 
of  swallowing  and/or  aboral  movement  of  food  through  the  GI  t'^act.  For 
each  of  the  medical  conditions  listed  below,  give: 

a)  a  pathophysiological  mechanism  (if  one  is  known,  or  more  than  one  if 
there  are  alternatives)  which  could  cause  interference  with  the 
process  of  swallowing  and/or  aboral  movement;  and. 


b)  the  effect  this  interference  could  produce  in  a  patient,  1.e.,  signs 
and  symptoms  a  patient  might  exhibit. 

i.  hiatal  hernia 

ii.  weak  lower  esophageal  sphincter 

iii.  esophageal  obstruction 
1v.  Intestinal  strangulation 
V.  peritonitis 

vi.  obstructive  bowel  mass 

13.  A  28-year-old  black  male  has  a  three  week  history  of  progressive 
disphagia  (difficulty  swallowing).  Initially,  there  was  only  difficulty 
swallowing  solids,  but  now  liquids  also  pose  some  difficulty.  In  the 
past  few  days,  regular  vomiting  without  nausea  and  a  four-five  pound 
weight  loss  have  occurred  without  other  symptoms.  His  weight  now  is  180 
lbs.,  height  5'10".  He  has  not  been  in  any  foreign  countries  and  has  no 
other  remarkable  findings. 

a)  What  are  your  ideas  about  what  may  be  causing  this  problem? 

b)  What  pathophysiological  mechanisms  could  explain  this  problem  in  the 
case  of  each  of  your  different  ideas  about  the  cause  of  the  problem? 

14.  The  patient  (in  the  previous  question)  was,  in  fact,  initially  diagnosed 
as  having  distal  esophageal  carcinoma.  However,  the  problem  turned  out 
to  be  achalasia  due  to  idiopathic  spasm  of  the  lower  esophageal  sphincter 
which  was  successfully  treated,  eliminating  the  problem. 

Describe  possible  treatments  which  may  have  been  used,  once  the  true 
diagnosis  was  known. 
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PARTI 

READ  THE  FOLLOWING  CASE  PRESENTATION  CAREFULLY  AND  RESPOND  OUT 
LOUD  TO  THE  QUESTION.  YOU  HAVE  A  PAD  AND  PEN  AND  MAY  MAKE  NOTES  IF 
YOU  WISH  BUT  SAY  EVERYTHING  OUT  LOUD.  IF  YOU  WRITE  SOMETHING  DOWN 
TELL  WHAT  YOU  ARE  WRITING  AND  ALWAYS  TRY  TO  THINK  OUT  LOUD!  PLEASE 
READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO  RESPOND  TO  IT.  YOUR 
RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED. 


A  28  year  old  white  Torpedoman  from  the  forward  torpedo  room  reports  a 
sudden  "stabbing"  left-sided  pain  In  his  chest  accompanied  by  shortness  of  breath 
which  came  on  while  moving  weapons.  The  dyspnea  (shortness  of  breath)  lasted 
about  5  minutes  while  the  pain  continued  for  about  30  minutes  and  is  just  now 
subsiding  without  any  intervention. 

1)  At  this  point  give  your  initial  impressions.  Tell  what  possible  problems  you  are 
considering,  no  matter  how  speculative  or  preliminary  your  ideas  may  be, 

NOW,  RE-READTHE  CASE  PRESENTATION  WITH  SOME  ADDITIONAL 
INFORMATION  PROVIDED  AND  ANSWER  THE  FOLLOWING  QUESTIONS  OUT  LOUD. 
THE  NEW  INFORMATION  IS  HIGHLIGHTED  IN  BOLD  TYPE.  AS  BEFORE  YOU  MAY 
MAKE  NOTES  IF  YOU  WISH  BUT  PLEASE  TRY  TO  THINK  OUT  LOUD!  IF  YOU  WRITE 
NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN  JUST  DOODLE,  PLEASE  SAY  WHAT  YOU  ARE 
DOING  YOU  MAY  KEEP  THE  CASE  PRESENTATION  IN  FRONT  OF  YOU  IN  THE  EVENT 
THAT  YOU  MAY  WANT  TO  REFER  BACK  TO  IT  AS  YOU  ANSWER  THE  QUESTIONS. 
EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A  SEPARATE  PAGE.  PLEASE  READ 
THE  QUESTION  OUT  LOUD  BEFORE  YOU  AT:  LMPTTO  RESPONDTO  IT.  YOUR 
RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED. 


A  28  year  old  white  Torpedoman  from  the  forward  torpedo  room  reports  a 
sudden  "stabbing"  left-sided  pain  in  hischest  accompanied  by  siiortncss  of  breath 
which  came  on  while  moving  weapons.  The  dyspnea  (shortness  of  breath)  lasted 


about  5  minutes  while  the  pain  continued  for  about  30  minutesand  isjust  now 
subsiding  without  any  intervention  He  says  the  pain  radiated  to  his  left  shoulder 
but  he  has  not  noted  palpatations  (feeling  his  own  heart  beating).  He  is  married  to 
a  working  civilian  nurse  and  has  two  daughters  aged  10  and  12.  His  father,  a  coal 
miner,  died  at  age  60  from  "Black  Lung  disease."  He  drinks  a  six-pack  a  day  while 
on  the  beach  and  smokes  "maybe  half  a  pack  a  day."  He  is  S'  9"  tall,  weighs  175  lbs, 
and  his  temperature  is  37  OC.  His  blood  pressure  is  1 10/65,  his  heart  rate  is  90/min, 
and  his  respirations  are  rapid  (26/min)  and  shallow.  His  lungs  are  clear  to 
auscultation.  There  is  a  possible  loud  52  (second  heart  sound).  He  had  a  history  of 
red  bloody  stools  during  his  last  hitch  which  turned  out  to  be  hemorrhoids .  He  was 
treated  with  Preparation-H  and  has  had  no  problem  with  bloody  stool  for  the  past 
year  but  the  "piles  still  act  up  from  time  to  time." 

2)  What  problems  are  you  consid  ving  at  this  time?  What  is  your  differential 
diagnosis?  Give  your  current  differential  diagnosis  for  the  patient  and  justify  it  on 
the  basis  of  what  you  know  about  the  patient  sc  far.  Also  discuss  things  you  may 
have  considered  but  have  already  excluded  as  highly  unlikely  given  the  information 
you  have  so  far,  and  explain  why  you  have  excluded  them. 

3)  Of  the  problems  you  are  considering  which  are  the  most  serious  for  the 
patient  and/or  the  boaf^  Which  of  the  possibilities  you  are  considering  are  the  least 
serious  for  the  patient  and/or  the  boaf> 

4)  Considering  the  possibilities  what  further  information  do  you  need,  or  what 
would  you  have  to  understand  to  best  decide  among  the  possible  problems 
(differential  diagnoses)'’ 

5)  What  additional  things  v/ould  you  watch  for  or  investigate  that  would 
suggest  to  you  that  the  problem  either  is  sei  .ous  or  is  turning  into  something  which 
IS  serious"’ 


PART  il 

IN  THIS  SECTION,  AS  BEFORE,  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT  PLEASE  TRY 
TO  THINK  OUT  LOUD'  IF  YOU  WRITE  NOT  t  S  OR  DR.AW  DIAGRAMS,  OR  EVEN  JUST 
DOODLE,  PLEASE  SAv  WHAT  YOLi  ^<RL  DOING  EACH  QUEST lON  WILL  BE 
PRESENTED  TO  YOU  ON  A  SEPAR>vTE  PAGE  PLEASE  RE  AD  THE  QUESTION  OUT  LOUD 
BEFORE  YOU  ATTEMPT  1  O  RE  S^OND  TO  IT  SOME  QUESTIONS  MAY  SEEM  TO 
REPEAT  WE  RtCOGN!/f  SOM-  OVERLAP  PLEASE  TREAT  EACH  ITEM  SEPERAT ELY 
AND  DEAL  Wii  M  II  AS  LI  O  >  JU  CAN  YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL 
BE  KEPT  SfKiC  I  LY  (  ONI  ID:  ’.  UAi  'iC'UK  COOPERATION  IS  GREATLY  APPRECIATED 

1)  Infection,  exami  r,  ''  i  O*--.  iil)cd  t>,  •  -  c  )v 

between  mvacJerStinU  di  f  non,  .'/hen  ^oij  lln-iE  < 


' ■  of  battle 

Ilf  HEART  AND 


CARDIOVASCULAR  SYSTEM  are  there  any  analogies,  metaphores  or  models  that 
come  to  your  mind  that  help  you  to  think  about  the  subject  of  THE  HEART  AND 
CARDIOVASCULAR  SYSTEM?  Please  explain! 

2)  Describe  as  well  as  you  can  the  process  of  THE  CIRCULATION  OF  THE  BLOOD. 

3)  Describe  the  anatomical  organs,  structures,  and  cell-types  i  iportant  in  the 
process  of  THE  CIRCULATION  OF  THE  BLOOD. 

4)  Describe  the  physiological  functions  and  materials  or  substances  that  are 
important  in  the  process  of  THE  CIRCULATION  OF  THE  BLOOD. 

5)  Describe  how  the  blood  that  is  returned  to  the  right  atrium  of  the  heart  by  the 
great  veins  is  returned  to  the  Aorta  by  the  HEART. 

6)  Describe  how  the  biood  that  is  ejected  by  the  heart  into  the  aorta  is  returned 
to  the  heart  by  the  CARDIOVASCULAR  SYSTEM. 

7)  Describe  the  role  that  blood  vessel  size  plays  in  the  opposition  to  the  flow  of 
blood  in  the  CARDIOVASCULAR  SYSTEM. 

8)  Describe  the  role  that  compliance  (stretchiness)  or  lack  of  compliance 
(stiffness)  of  blood  vessels  plays  in  the  opposition  to  the  flow  of  blood  in  the 
CARDIOVASCULAR  SYSTEM 

9)  Describe  the  following  structur  7s  and  tell  what  they  actually  do  in  THE  HEART 
AND  CARDIOVASCULAR  SYSTEM: 

a)  rightatrium, 

b)  right  ventricle; 

c)  left  atrium, 

d)  left  ventricle, 

e)  carotid  arteries; 

f)  jugular  vein, 

g)  mesenteric  artery, 

h)  portal  vein; 

i)  hepatic  artery; 

j'  renal  o  'ry; 

k)  brachial  artery; 

l)  femoral  vein, 

rn)  coronary  arteries 

10)  Describe  the  following  cell  types  or  tissues  and  tell  what  they  actually  do  m 
THE  HEART  AND  CARDIOVASCULAR  SYSTEM 


a)  cardiac  muscle  cell; 

b)  bundle  of  His; 

c)  atriO'ventricular  node; 

d)  vagus  nerve; 

e)  atrial  pacemaker  cells; 

f)  carotid  baroreceptors; 

g)  aortic  chemoreceptors; 

h)  tunica  media; 

i)  intima 

j)  vascular  smooth  muscle 

k)  renal  arterial  juxtaglomerulus 

l)  adrenal  chromatin  tissue. 

1 1)  Discuss  the  following  substances  and  tell  what  they  are,  where  they  come 
from,  and  what  they  do  in  the  THE  HEART  AND  CARDIOVASCULAR  SYSTEM : 

a)  epinephrine, 

b)  norepinephrine; 

c)  dopamine, 

d)  thyroxine, 

e)  acetylcholine, 

f)  renin, 

g)  angiotensin. 

12)  For  each  of  the  following  phenomena,  discuss: 

a)  the  mechanism  by  which  it  occurs;  and 

b)  the  effect  that  it  could  produce  in  a  patient  (ie.  in  terms  of  signs  and 

symptoms  a  patient  might  exhibit  while  experiencing  the  phenomena). 

i)  diving  reflex; 

ii)  orthostatic  hypotension; 

iii)  fight  or  flight  reflex; 

iv)  coronary  vasospasm, 

v)  sinus  tachycardia 

13)  A  34  year  old  white  Senior  Chief,  recently  transferred  from  another  Fast 
Attack  Boat,  presents  with  chest  pain  which  he  describes  as  "like  a  belt  tightening 
around  my  chest"  and  lasting  for  about  30  minutes.  He  reports  a  three  month 
history  of  periodic  indigestion  occasionally  accompanied  by  hyperventilation,  for 
which  his  old  co- pi.'nan  gave  him  antacids  The  pain  started  while  he  was  lying 
awake  in  the  rock  fJo  change  in  posture  relieved  the  pain.  Hedrinks  a  six-pack  a 
day  when  on  the  ucacfi  and  smokes  a  pack  a  day.  His  parents,  aged  60,  are  in  good 
health  but  his  maternal  g r and motfier  died  of  a  "he.or  t  attack."  He  has  a  wife  and 
four  kids,  two  boys  aged  10  and  12,  and  twogirlsaged  iSand  16all  in  good  health 


His  wife  and  younger  daughter  are  both  pregnant.  He  has  not  been  off  the  boat  out 
of  the  country  in  over  a  year.  He  has  no  fever  nor  any  overt  signs  of  infection. 

His  blood  pressure  is  135/85  mmHg, 

his  heart  rate  is  85/min, 

his  respiration  rate  is  20/min, 

he  is  5'  11"  tall, 

he  weighs  200  lbs,  and 

his  lungs  are  clear  to  auscultation 

a)  What  are  your  different  ideas  about  what  may  be  causing  the  Chief's 
problem? 

b)  Wha'.  physiological  mechanism  (or  mechanisms)  could  explain  the  chest 
pain  in  the  case  of  each  of  your  ideas  about  what  may  be  causing  the  problem? 

c)  What  would  be  your  disposition  of  this  case? 

i)  Would  you  treat  him  on  the  boat?  Explain  your  reasoning. 

ii)  Would  you  MEDEVAC  him?  Explain  your  reasoning. 

14)  The  patient  (in  the  previous  question)  is,  in  fact,  suffering  from  an  Anxiety 
Neurosis.  He  has  been  upset  over  his  daughter's  pregnancy  and  the  fact  that  his  wife 
is  also  pregnant  has  done  nothing  to  relieve  his  anxiety. 

a)  Explain  the  processes  by  which  this  condition  could  cause  his  signs  and 
symptoms. 

b)  Describe  what  more  you  might  have  done  in  order  to  determine  the 
actual  diagnosis. 

c)  What  facilities  would  you  require,  that  are  not  available  at  sea,  to  have 
been  more  certain  about  your  diagnosis? 
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PARTI 

READ  THE  FOLLOWING  CASE  PRESENTATION  CAREFULLY  AND  RESPOND  OUT 
LOUD  TO  THE  QUESTION.  YOU  HAVE  A  PAD  AND  PEN  AND  MAY  MAKE  NOTES  IF 
YOU  WISH  BUT  SAY  EVERYTHING  OUT  LOUD.  IF  YOU  WRITE  SOMETHING  DOWN 
TELL  WHAT  YOU  ARE  WRITING  AND  ALWAYS  TRY  TO  THINK  OUT  LOUD!  PLEASE 
READ  THE  QUESTION  OUT  LOUD  BEFORE  YOU  ATTEMPT  TO  RESPOND  TO  IT.  YOUR 
RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED. 


You  are  called  to  the  mess  at  0630  hours  on  the  tenth  day  at  sea  in  a  Fast 
Attack  boat.  A  20  year  old  black  Mess  Management  Specialist  has  slipped  in  the 
galley  and  banged  the  top  of  his  head  on  a  bulkhead.  He  is  unconscious.  You  are 
told  by  others  present  that  "he  has  been  out  for  about  five  minutes,"  and  that  you 
were  called  when  they  "couldn't  bring  him  around  "  A  cursory  examination  reveals 
a  slight  contusion  with  a  small  laceration  on  the  parietal  crown  of  his  head  just  to 
the  left  of  the  sagittal  suture  line.  His  eyes  are  closed  and  his  pupils  are  equal  and 
equally  reactive  to  light. 

1)  At  this  point  give  your  initial  impressions.  Tell  what  possible  problems  you  are 
considering,  no  matter  how  speculative  or  preliminary  your  ideas  may  be 

NOW,  RE-READ  THE  CASE  PRESENTATION  WITH  SOME  ADDITIONAL 
INFORMATION  PROVIDED  AND  ANSWER  THE  FOLLOWING  QUESTIONS  OUT  LOUD. 
THE  NEW  INFORMATION  IS  HIGHLIGHTED  IN  BOLD  TYPE.  AS  BEFORE  YOU  MAY 
MAKE  NOTESIF  YOU  WISH  BUT  PLE  ASE  TRY  TO  THINK  OUT  LOUD!  IF  YOU  WRITE 
NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN  JUST  DOODLE,  PLEASE  SAY  WHAT  YOU  ARE 
DOING.  YOU  MAY  KEEP  THE  CASE  PRESENTATION  IN  FRONT  OF  YOU  IN  THE  EVENT 
THAT  YOU  MAY  WANT  TO  REFER  BACK  TO  IT  AS  YOU  ANSWER  THE  QUESTIONS. 
EACH  QUESTION  WILL  BE  PRESENTED  TO  YOU  ON  A  SEPARATE  PAGE  PLEASE  READ 
THE  QUESTION  OUT  LOUDBEFORE  YOU  ATTEMPT  TO  RESPOND  TO  IT.  YOUR 
RESPONSES  AND  YOUR  IDENTITY  WILL  BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR 
COOPERATION  IS  GREATLY  APPRECIATED 


You  are  called  to  the  mess  at  0630  hours  on  the  tenth  day  at  sea  in  a  Fast 
Attack  boat.  A  20  year  old  black  Mess  Management  Specialist  has  slipped  in  the 
galley  and  banged  the  top  of  his  head  on  a  bulkhead.  He  is  unconscious.  You  are 
told  by  others  present  that  "he  has  been  out  for  about  five  minutes,"  and  that  you 
were  called  when  they  "couldn't  bring  him  around."  A  cursory  examination  reveals 
a  slight  contusion  with  a  small  laceration  on  the  parietal  crown  of  his  head  just  to 
the  left  of  the  sagittal  suture  line.  His  eyes  are  closed  and  his  pupils  are  equal  and 
equally  reactive  to  light.  You  immobilize  the  man's  head  and  neck  and  the  Exec, 
directs  you  to  move  the  injured  man  to  a  vacant  bunk  in  the  Exec's  quarters.  The 
messman's  records  indicate  he  is  S'  9"  tall,  weighs  175  lbs,  and  is  not  married.  His 
temperature  is  37  oc.  His  blood  pressure  is  1 1 0/65,  his  heart  rate  is  70/min,  and  his 
respirations  are  steady,  about  10/min,  and  shallow.  His  record  reveals  no  significant 
history.  At  about  071 5  hours  the  injured  man  begins  to  stir  and  opens  his  eyes  but 
you  notice  that  his  pupils  are  now  somewhat  dilated,  the  right  one  more  than  the 
left,  although  both  are  still  reactive  to  light.  He  does  not  remember  what  happened 
but  complains  of  a  headache  "mainly  behind  his  eyes  but  also  all  over  my  head."  He 
is  restless  and  becomes  irritable  as  he  regains  consciousness. 

2)  What  problems  are  you  considering  at  this  time?  What  is  your  differential 
diagnosis’  Give  your  current  differential  dignosis  for  the  patient  and  justify  it  on  the 
basis  of  what  you  know  about  the  patient  so  far.  Also  discuss  things  you  may  have 
considered  but  have  already  excluded  as  highly  unlikely  given  the  information  you 
have  so  far,  and  explain  why  you  have  excluded  them 

3)  Of  the  problems  you  are  considering  which  are  the  most  serious  for  the 
patient  and/or  the  boat?  Which  of  the  possibilities  you  are  considering  are  the  least 
serious  for  the  patient  and/or  the  boat? 

4)  Considering  the  possibilities  what  further  information  do  you  need,  or  what 
would  you  have  to  understand  to  best  decide  among  the  possible  problems 
(differential  diagnoses)? 

5)  What  additional  things  would  you  watch  for  or  investigate  that  would 
suggest  to  you  that  the  problem  either  is  serious  or  is  turning  into  something  which 
IS  serious’ 


PART  II 


IN  THIS  SECTION.  AS  BEFORE,  YOU  MAY  MAKE  NOTES  IF  YOU  WISH  BUT  PLEASE  TRY 
TO  THINK  OUT  LOUD!  IF  YOU  WRITE  NOTES  OR  DRAW  DIAGRAMS,  OR  EVEN  JUST 
DOODLE,  PLEASE  SAY  WHAT  YOU  ARE  DOING.  EACH  QUESTION  WILL  BE 
PRESENTED  TO  YOU  ON  A  SEPARATE  PAGE.  PLEASE  READ  THE  QUESTION  OUT  LOUD 
BEFORE  YOU  ATTEMPT  TO  RESPOND  TO  IT.  SOME  QUESTIONS  MAY  SEEM  TO 
REPEAT.  WE  RECOGNIZE  SOME  OVERLAP.  PLEASE  TREAT  EACH  ITEM  SEPERATELY 
AND  DEAL  WITH  IT  AS  BEST  YOU  CAN.  YOUR  RESPONSES  AND  YOUR  IDENTITY  WILL 
BE  KEPT  STRICTLY  CONFIDENTIAL.  YOUR  COOPERATION  IS  GREATLY  APPRECIATED. 


1 )  Infection,  for  example,  is  often  (described  by  analogy  as  a  sort  of  battle 
between  invaders  and  defenders  When  you  think  of  the  subject  of  THE  CENTRAL 
NERVOUS  SYSTEM  are  there  any  analogies,  metaphores  or  models  that  come  to  your 
mind  that  help  you  to  think  about  the  subject  of  THE  CENTRAL  NERVOUS  SYSTEM? 
Please  explain! 

2)  Describe  as  well  as  you  can  the  vital  processes  controlled  by  THE  CENTRAL 
NERVOUS  SYSTEM. 

3)  Describe  the  gross  anatomical  features  of  the  head,  the  major  structures  of 
the  brain,  and  the  cell-types  of  the  CENTRAL  NERVOUS  SYSTEM. 

4)  Describe  as  well  as  you  can  the  CENTRAL  NERVOUS  SYSTEM'S  control  of 
respiration  and  the  blood  pressure. 

5)  Describe  as  well  as  you  can  the  functions  of  as  many  of  the  cranial  nerves  as 
you  can. 

6)  Describe  how  the  blood  volume  and  the  extracellular  fluid  volume  of  the 
brain  are  regulated 

7)  Describe  the  following  structures  and  tell  what  they  are  and  what  they 
actually  do: 

a)  occipital  bone, 

b)  foramen  magnum; 

c)  ventricles  of  the  brain, 

d)  cerebral-spinal  fluid; 

e)  oculomotor  nerve; 

f)  carotid  artery; 

g)  anterior  cerebral  artery, 

h)  cerebral  cortex; 

i)  pons 


j)  sagittal  sinus 

k)  medulla  oblongatta 

l)  thalamus. 

8)  Describe  the  following  cell  parts,  cell-types,  or  tissues  and  tell  what  they 
actually  do  in  THE  CENTRAL  NERVOUS  SYSTEM: 

a)  nerve  cell  bodies; 

b)  nerve  axons; 

c)  nerve  dendrites; 

d)  glial  cells; 

e)  choroid  plexus; 

f)  myelin. 

9)  Discuss  the  following  substances  and  tell  what  they  are,  where  they  come 
from,  and  what  they  do  in  the  THE  CENTRAL  NERVOUS  SYSTEM  SYSTEM : 

a)  acetylcholine, 

b)  antidiuretic  hormone; 

c)  dopamine; 

d)  osmotic  diuretics; 

e)  steroids. 

10)  For  each  of  the  following  phenomena,  discuss: 

a)  the  mechanism  by  which  it  occurs;  and 

b)  the  effect  that  it  could  produce  in  a  patient  (ie.  in  terms  of  signs  and 
symptoms  a  patient  might  exhibit  while  experiencing  the  phenomena). 

i)  subdural  hemorrhage; 

ii)  epidural  hemorrhage, 

lii)  intracerebral  hemorrhage; 

iv)  subarachnoid  hemorrhage; 

v)  papilledema. 

12)  A  28  year  old  white  Senior  Chief  collapses  and  becomes  deeply  unconscious 
while  leaning  over  the  sonarman's  shoulder.  He  has  complete  right  hemiparesis 
(paralysis  on  right  side)  and  fixed  dilated  pupils.  His  record  reveals  he  has  a  wife  and 
two  kids,  two  boys  aged  10  and  1 2  all  in  good  health.  He  has  not  been  off  the  boat 
out  of  the  country  in  over  a  year.  He  has  no  fever  nor  any  overt  signs  of  infection. 

His  blood  pressure  is  1 10/65  mmHg, 
his  heart  rate  is  55/rnin, 
his  respiration  rate  is  10/min, 
he  is  5’  11"  tall. 


he  weighs  170  lbs,  and 

his  lungs  are  clear  to  auscultation. 

a)  What  are  your  different  ideas  about  what  may  be  causing  the  Chief's 
problem? 

b)  What  patho-physiological  mechanism  (or  mechanisms)  could  explain 
the  sudden  loss  of  consciousness  and  the  physical  signs  exhibited  by  the  patient  in 
the  case  of  each  of  your  ideas  about  what  may  be  causing  the  problem? 

c)  What  would  be  your  disposition  of  this  case? 

i)  Would  you  treat  him  on  the  boat?  Explain  your  reasoning. 

ii)  Would  you  ME  DEN/AC  him?  Explain  your  reasoning. 

1 3)  The  patient  (in  the  previous  question)  was.  in  fact,  suffering  from  an  extensive 

infiltrating  glioma  of  the  left  thalamus  which  had  caused  an  inch  of  pineal  shift  to 
the  left  side.  He  had  been  asymptomatic  until  the  moment  he  collapsed.  He  died 
the  day  after  being  MEDEVAC'd. 

a)  Explain  the  processes  by  which  this  condition  could  cause  his  signs  and 
symptoms. 

b)  Describe  what  more  you  might  have  done  in  order  to  determine  the 
actual  diagnosis. 

c)  What  facilities  would  you  require,  that  are  not  available  at  sea,  to  have 
been  more  certain  about  your  diagnosis? 
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